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PREFACE. 


Since  the  First  Edition  of  this  Catalogue  was  prepared  by  the  late 
Mr.  Marcus  Beck^  Mr.  S.  G.  Shattock^  and  Mr.  C.  Stonham,  so  large  a 
number  of  new  specimens  have  been  added  to  the  series  illustrating  Surgical 
Pathology  that  the  preparation  of  a  new  edition  has  become  necessary. 

For  purposes  of  convenience  the  present  Edition  will  appear  in  three 
parts.  Part  I.  includes  a  description  of  the  specimens  illustrating  Injuries 
and  Diseases  of  the  Bones  and  Joints ;  Part  II.  will  deal  with  Injuries  and 
Diseases  of  the  Muscles  and  Bursse,  Circulatory  and  Lymphatic  Systems, 
the  Nerves,  the  Alimentary  Canal,  the  Air-passages  and  the  Thyroid  Gland ; 
Part  III.  will  include  Injuries  and  Diseases  of  the  Urinary  Organs,  the 
Male  Generative  Organs  and  the  Mammary  Gland,  together  with  Mal- 
formations, and  Diseases  of  the  Skin,  Ear,  Nose  and  Eye. 

In  dealing  with  the  specimens  illustrating  the  Morbid  Anatomy  of 
the  Bones  and  Joints  considerable  re-arrangement  has  been  found  necessary, 
chiefly  on  account  of  the  fact  that  since  the  publication  of  the  First  Edition, 
the  Tuberculous  nature  of  many  of  the  chronic  inflammatory  afi'ections 
of  the  Bones  and  J oints  has  been  fully  recognised. 

The  general  plan  adopted  in  the  First  Edition  has  been  preserved. 
Each  section  is  preceded  by  a  short  description  of  the  pathological  conditions 
illustrated  by  the  specimens,  with  a  reference,  by  numbers  in  brackets, 
to  those  specimens  in  which  each  condition  is  best  displayed. 

We  take  this  opportunity  of  acknowledging  our  indebtedness  to  Professor 
Thane  for  many  helpful  suggestions. 

University  CoUege,  RAYMOND  JOHNSON. 

October,  1899.  T.  W.  P.  LAWRENCE. 


Note.-The  numbers  following  the  descriptions  of  tbe  specimens  are  those  in  the 

MS.  Catalogue. 
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INJURIES  AND  DISEASES 

OP 

BONE. 


Sbeies  I.— FRACTUEES. 
A  bone  may  be  bruised  or  broken. 

A  contusion  of  bone  frequently  results  in  an  extravasation  of  blood  beneath  the 
periosteum  (88),  but  if  unaccompanied  by  an  open  wound  the  injury  is  unlikely  to 
destroy  the  vitality  of  the  bone.  Should,  however,  the  bruised  bone  be  exposed  in 
a  septic  wound,  especially  if  the  periosteum  has  been  stripped  from  it  by  the  injury, 
necrosis  is  very  likely  to  ensue  (89),  and  various  complications  may  arise  from  the 
extension  of  suppuration  into  the  interior  of  the  bone. 

Fractures  are  divided  primarily  into  simple  or  closed,  and  compound  or  open. 
In  dried  preparations  compound  fractures  are  not  distinguishable  from  simple  ones 
except  in  the  case  of  those  in  which  necrosis  of  the  fragments  has  occurred  (41),  or 
in  which  evidence  is  present  that  the  injury  was  caused  by  gunshot.  A  fracture, 
whether  simple  or  compound,  is  said  to  be  complicated  when,  in  addition  to  the 
lesion  of  the  bone,  there  exists  some  more  or  less  important  injury  to  the  neigh- 
bouring structures.  Amongst  the  most  important  complications  of  fractures  of  the 
limb-bones  are  : — 

Extensive  laceration  of  the  soft  parts. 
Implication  of  a  neighbouring  joint  (275). 
Dislocation. 

Wounds  of  large  vessels. 
Injury  to  nerve-trunks. 

In  many  fractures  of  the  skull,  spine,  ribs,  and  pelvis,  the  fracture  itself  is  of 
small  importance  compared  with  the  injury  to  important  organs  with  which  it  is 
often  associated. 

Fractures  are  also  divided  into  : — 

Single,  in  which  one  bone  is  broken  in  one  place  only  (1). 

Multiple,  in  which  one  bone  is  broken  in  more  than  one  situation  (2),  or 

in  which  fracture  occurs  in  more  bones  than  one. 
Comminuted,  in  which  a  variable  number  of  smaller  pieces  of  bono  are 

separated  from  one  or  both  of  the  main  fragments  (3),  or  in  which 

one  of  the  latter  is  separated  into  several  parts. 
Impacted,  when  the  end  of  one  fragment,  usually  the  smaller  and  more 

compact,  is  driven  into  the  substance  of  the  other  (4). 

fi 


FRAOTUllES. 

intt :- fractures,  especially  of  the  long  bones,  arc  divided 

Transverse,  more  commonly  met  with  near  the  articular  end  of  a  bone 
than  in  the  shaft  (5).  In  chUdren  such  a  fracture  may  occur  through 
the  epiphysial  line.  ° 

Oblique  the  commonest  variety  of  fracture  in  the  shafts  of  the  long  bones 
(b).  An  oblique  fracture  continued  around  the  long  axis  of  a  long 
bone  becomes  spiral  (7). 

Longitudinal,  in  which  a  split  or  fissure  passes  in  the  direction  of  the  lone 
axis  of  the  bone  (8).  ° 


Fractures  are  also  classified,  according  to  the  nature  of  the  iniury  to  the  bone 
to : —  ' 

rissured,  in  which  a  split  o^  crack  extends  through  the  whole  or  a  part 
of  the  thickness  of  the  bono,  as  in  the  flat  bones  (9).    In  a  stellate 
fracture  several  fissures  radiate  from  the  same  point. 
Depressed,  in  which,  most  commonly  in  one  of  the  flat  bones  of  the  skull, 

_  a  portion  of  bone  is  driven  below  its  proper  level  (10). 
Incised  and  punctured  fractures,  which  are  also  most  frequent  in  the 
bones  pf  the  roof  of  the  skull,  are  caused  by  cuts  or  punctures  of  the 
overlying  soft  parts  extending  into  the  bone,  and  involving  a  part  or 
the  whole  of  its  thickness  (128).  The  chief  danger  of  such  fractures 
is  the  contamination  of  the  bone  with  septic  matter. 
Incomplete  or  "  Grreenstick "  fractures,  which  are  met  with  almost 
exclusively  in  young  subjects,  are  characterized  by  a  bending  of  the 
bone  without  its  separation  into  two  fragments. 

Fractures  may  be  produced  by  : — 

Direct  violence  (184). 
Indirect  violence  (40). 
Muscular  action  (285). 

Spontaneous  fractures  and  gunshot  fractures  are  arranged  in  separate  series. 

1.  A  left  tibia  which  has  been  fractured  through  the  junction  of  its  middle  and 
lower  thirds.  Firm  union  has  occurred  after  slight  displacement  of  the  lower 
fragment  outwards  ;  the  lower  fragment  has  also  been  bent  backwards  by  the 
muscles  of  the  calf  so  as  to  give  to  the  whole  bone  a  long  forward  curvature. 

215 

2.  A  left  tibia  fractured  in  its  upper  and  lower  thirds.  The  upper  fracture,  which 
is  comminuted,  extends  obliquely  downwards  and  inwards  from  a  point  12  mm. 
below  the  articular  surface  for  the  fibula,  and  union  has  occurred  after  slight 
displacement  of  the  lower  fragment  upwards  and  outwards  and  angular  deformity 
backwards.  A  large  fragment  separated  from  the  posterior  aspect  of  the  bone 
is  firmly  united  by  its  extremities  to  the  main  fragments. 

The  lower  fracture  has  an  oblique  direction  downwards  and  forwards,  and  is 
firmly  united  after  slight  displacement  of  the  lower  fragment  u])\\ards  and  back- 
wards. On  the  outer  aspect  of  the  lower  fragment  is  a  regularly  oval  cup-shaped 
depression  which  evidently  articulated  with  a  long  projection  from  the  fibula. 

7067 

Excavated  from  n  supposed  plague-pifc  in  Whitechapel. 


3.  The  upper  part  of  a  right  femur  which  has  been  sawn  through  longitudinally. 
The  part  of  the  bone  which  includes  the  trochanters  is  entirely  separated  from 
the  shaft  below  and  the  neck  above,  and  is  itself  broken  up  into  several  frag- 
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inents,  some  of  the  smaller  of  which  are  missing.  The  three  chief  fragments 
iuelude  the  small  trochanter  and  the  posterior  and  anterior  parts  of  the  great 
trochanter.  4259 


4.  The  upper  part  of  a  right  femur,  the  head  and  neck  of  wliich  have  been  separated 
'by  a  fraofcui-e  passing  round  the  base  of  the  latter.  The  neck  has  been  driven 
deeply  into  the  cancellous  tissue  of  the  great  trochanter,  and  has  caused  a  fracture 
passing  downwards  from  the  upper  border  of  the  trochanter  iu  a  direction 
parallel  to  the  posterior  intertrochanteric  line,  and  reaching  as  low  as  the  small 
IrochaAter.  1232 


5.  A  vertical  section  of  a  left  humerus,  from  a  young  subject,  showing  a  transverse 
fracture  through  the  middle  of  the  shaft.  2635 

The  other  half  of  the  specimen  is  fully  described  in  No.  13. 


6.  The  leg-bones  of  the  right  side,  showing  an  oblique  fracture  at  the  junction  of 
the  lower  and  middle  thirds  of  the  shaft  of  the  tibia.  The  line  of  the  fracture 
passes  from  above  downwards  and  forwards,  and  repair  has  occurred  after  dis- 
placement of  the  lower  fragment  upwards  behind  the  upper,  the  wedge-like  end 
of  which  stands  out  prominently  upon  the  front  of  the  bone.  The  fibula  has 
been  fractured  at  a  somewhat  higher  level  than  the  tibia  and  union  has  occurred, 
the  upper  end  of  the  lower  fragment  overlapping  the  upper  fragment  on  its  inner 
surface.  3123 

7.  The  upper  half  of  a  right  femur  in  which  a  comminuted  fracture  involves  the 
trochanters.  From  the  upper  border  of  the  great  trochanter  a  fracture  passes 
vertically  along  its  outer  surface,  and  is  continued  downwards  in  a  spiral  direction 
across  the  anterior  and  inner  aspects  of  the  shaft,  reaching  the  linea  aspera 
12  cm.  below  the  smaU  trochanter.  At  this  point  the  fracture  is  joined  by 
another,  which  passes  longitudinally  downwards  from  the  small  trochanter. 

6747 


8.  The  lower  three-fourths  of  a  right  tibia  of  which  the  shaft  has  been  recently 
fractured  in  an  oblique  direction  from  without  inwards  and  downwards,  about 
7  cm.  above  the  articular  surface,  the  hne  of  this  fracture  in  front  assuming  a 
spiral  direction.  On  the  inner  and  posterior  aspects  two  longitudinal  fissures, 
nearly  parallel  with  each  other,  run  upwards  from  the  seat  of  fracture  for  a 
distance  of  12  cm.  3999 

9.  A  calvaria  extensively  fractured  as  the  result  of  a  blow  on  the  right  parietal 
eminence.  At  this  spot  two  fragments  are  entirely  separated,  and  from  it  one 
fissure  runs  forwards  across  the  frontal  bone,  and  another  backwards  through  the 
lambda  into  the  left  parietal  bone.  Several  smaller  fissures  radiate  from  the  seat 
of  the  in]ury,  some  of  which  are  confined  to  the  outer  and  some  to  the  inner  table 
of  the  bone. 

10.  A  calvaria  in  the  right  parietal  bone  of  which,  close  to  the  sagittal  suture  is  a 
clepressed  fracture,  involving  a  circular  area  of  bone  about  3  cm.  iu  diameter 
The  parts  are  firmly  consolidated,  the  edges  of  the  aperture  being  smooths 
rounded  and  the  suriaces  of  the  depressed  bone  being  marked  by  furrows  and 
sepfrateT  ^'^'S^^^'^^  into%vhich  it  tas 

5177 
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Union  oe  Pbactuejss. 

The  specimens  from  No.  11  to  No.  24  are  intended  to  illustrate  the  general 
process  of  repair  of  fractures.  I'rom  experiments  on  animals  the  following  is  found 
to  be  the  ordinary  process  in  simple  fractures  :—¥ov  a  short  time  no  change  takes 
place,  the  broken  ends  being  siu-rounded  by  unaltered  blood-clot.  After  this  a  mass 
of  soft  granulation  tissue  is  rapidly  formed,  chiefly  from  the  periosteum,  but  also,  in 
some  cases,  from  the  surrounding  tissues  (14).  Internally  a  similar  growth  forms  in 
the  medulla.  This  is  the  provisional  callus :  that  from  the  periostejim  is  distinguished 
fis  the  external,  and  that  from  the  medulla  as  the  internal  provisional  callus.  The 
callus  thrown  out  above  coalesces  with  that  from  below  the  seat  oE  fracture,  and 
there  is  then  a  sheath  outside  aud  a  plug  in  the  medullary  canal  tirmly  joining  the 
fractured  euds.  The  callus,  at  first  soft,  soon  becomes  firm,  and  either  fibro-cartila- 
ginous  or  ca,rtilagiuous  in  structure  ;  aud  about  the  second  week  in  dogs,  and  the 
third  week  in  man,  ossification,  com u>euces  in  it,  first  in  the  neighbourhood  of  the  old 
boue  to  which  the  new  bone  is  adherent  (12).  Ossification  is  complete  by  about 
the  end  of  the  third  week  in  dogs,  and  the  fifth,  sixth,  or  seventh  in  man.  The 
formation  of  the  uniting  bond  between  the  fractured  surfaces  of  the  compact  tissue 
(the  definitive  callus)  does  not  commence  in  dogs  till  the  provisional  callus  is 
completed,  and  ib  is  not  complebely  ossified  till  about  the  end  of  the  second  month. 
The  provisional  callus,  except  that  filling  up  any  angle  or  irregularity,  being  now  no 
longer  needed,  is  gradually  absorbed,  and  the  medullary  c-anal  is  more  or  less 
completely  restored.  The  last  process  of  all  is  the  gradual  roundhig  off  by  absorption 
of  any  irregular  point  of  bone  which  may  be  left  after  union.  This  is  not  complete 
for  a  year  or  more. 

In  man  a  complete  ensheathing  ring  of  callus  is  seldom  seen,  and,  except  in  the 
ribs  (which  cannot  be  absolutely  fixed  in  the  treatment),  it  is  not  common  to  find 
true  cartilage  developed  in  the  process  of  repair.  When  the  bones  are  in  perfect 
apposition,  and  kept  at  perfect  rest,  union  between  the  two  surfaces  of  the  compact 
tissue  takes  place  at  a  much  earlier  date  than  that  mentioned  above.  The  provisional 
callus  will  be  found  to  be  formed  in  such  a  manner  as  to  fill  up  any  angles  that  may 
result  from  displacement  (18).  It  is  least  abundant  in  those  fractures  in  which 
perfect  immobility  can  be  obtained  in  the  treatment.  It  is  scarcely  to  be  recognized 
in  fissured  fractures,  as  in  the  skull  (24). 

Compound  fractures,  when  aseptic,  unite  in  a  manner  identical  with  that  above 
described.  Should,  however,  the  wound  become  septic,  the  process  of  repair  is 
delayed,  the  amount  of  granulation-tissue  and  subsequent  bony  callus  is  excessive, 
and  necrosis  of  the  ends  of  the  fragments  is  likely  to  occur. 

In  all  early  specimens  obtained  from  the  human  subject  it  must  be  remembered 
that  the  patient  was  suffering  from  some  mortal  disease  or  injury  as  well  as  from 
the  fracture,  and  that  it  is  therefore  highly  probable  that  repair  has  proceeded  much 
more  slowly  and  imperfectly  than  it  would  have  done  in  a  healthy  subject, 

11.  The  upper  end  of  the  shaft  of  a  humerus  in  process  of  repair,  after  having  been 
recently  fractured.  No  new  bone  has  been  produced,  either  upon  the  surfaces  of 
the  fragments  or  between  their  ends,  which  are  held  together  by  a  layer  of 
granulation  tissue  and  by  the  consolidation  of  the  soft  parts  immediately 
surrounding  them.  The  stage  of  repair  is  that  of  about  the  end  of  the  secoiid  or 
beginning  of  the  third  week.  ^372 

12  A  longitudinal  section  of  a  dog's  tibia,  injected,  which  was  fractured  transversely 
ten  davs  before  the  animal  was  killed.  The  ends  of  the  fragments  lie  in  accurate 
supposition,  but  the  line  of  fracture  is  plainly  discernible.  The  unitnig  meduim 
consists  of  a  ring  of  new  tissue  (external  provisional  callus)  occupying  about 
3  cm.  of  the  length  of  the  shaft,  and  composed  almost  wholly  of  finely  porous 
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bone  •  the  medullary  canal  is  occupied,  though  for  a  less  extent  by  similar  tissue 
(internal  provisional  callus).  The  sheath  of  provisional  callus  is  continued 
witliout  interrupt iou  from  one  fragment  to  the  other,  but  opposite  the  seat  ot 
iniurv  it  has  a  pearly  whiteness,  is  non-vascular,  and  consists  of  fibro-cartilage. 
Eemains  of  a  similar  substance  may  be  seen  also  in  the  new  bone  which  falls 
the  medullary  cavity  at  the  line  of  fracture ;  ossification  is  advancing  into 
the  portions  of  cartilage  remaining.  No  tissue  of  the  same  kind  interveues 
between  the  fractm-ed  ends  of  the  compact  v\all  of  the  shaft.  The  periosteum 
has  been  stripped  from  the  surface  at  the  seat  of  repair;  it  is  increased  in 
thickness,  and  scales  of  the  new  bone  have  been  torn  away  from  the  nog  of 
external  callus,  and  adhere  firmly  to  the  detached  membrane.  2894 

The  i^rocess  of  repair  is  much  more  advanced  than  would  be  the  case  in  a  human  Eubject  at  a 
similar  tinie. 

13.  A  longitudinal  section  of  a  left  humerus  which  was  transversely  fractured  nine- 
teen days  before  death.  No  union  has  occurred  between  the  broken  surfaces  ;  but 
the  ends  of  the  fragments,  slightly  displaced,  are  held  together  by  a  sheath  of  new 
bone  (external  provisional  callus)  about  2-5  cm.  in  length  ;  the  irregularity  of  the 
latter,  and  the  spaces  existing  within  it,  as  well  as  the  interval  between  the 
fractured  surfaces  themselves,  are  due  to  the  disappearance  of  the  softer  parts  of 
the  connecting  medium,  the  result  of  drying.  The  ends  of  the  medullary  canal 
are  closed  by  new  bone,  the  amount  of  which  in  the  upper  fragment  exceeds  that 
in  the  lower,  the  fracture  having  occurred  below  the  entrance  of  the  medullary 
artery.  2635 

The  patient  was  a  boy,  ten  years  old,  who,  in  a  fall  from  a  house,  fractured  the  left  humerus, 
one  of  his  thigh-bones,  and  the  base  of  the  skull. 

14.  The  upper  half  of  a  left  cla\  icle  which  has  been  divided  horizontally  to  show 
the  repair  of  a  comminuted  fracture  of  the  middle  of  the  bone  produced  2"i  days 
before  death.  The  two  main  fragments  and  two  separated  portions  of  compact 
tissue  are  held  together  by  a  considerable  mass  of  soft  provisional  callus.  Ossifi- 
cation has  already  begun  in  several  parts  of  the  latter,  the  newly  formed 
spongy  bone  being  most  abundant  under  the  periosteum  over  the  posterior  aspect 
of  the  fragments.  Thin  layers  of  new  osseous  tissue  are  also  discernible  on  the 
fractured  surfaces  of  the  fragments.  5835 

From  a  man,  23  years  of  age,  who  was  knocked  down  in  the  street  and  run  over,  the  wheel 
passing  over  the  left  shoulder.    He  became  delirious  after  the  accident  and  died  of  bronchitis. 

15.  The  right  femur,  from  a  person  15  years  of  age,  fractured  obhquely  through  the 
junction  of  its  upper  and  middle  thirds,  and  in  which  the  reparative  process  is  in 
an  early  stage.^  No  new  bone  is  present  on  the  fractured  surfaces  themsehes. 
Both  the  openings  of  the  medullary  canal  are  occupied  by  internal  callus,  which 
is  most  abundant  in  the  lower  fragment,  the  fracture  being  above  the  entrance  of 
the  medullary  artery.  The  external  callus  is  most  abundant  on  the  posterior 
surface  of  the  upper  fragment,  and  in  the  greater  part  of  the  circumference  of 
both  fragments  the  ossification,  which  has  commenced  in  the  angle  beneath  the 
raised  periosteum,  has  not  yet  advanced  to  the  line  of  the  fracture.  3u75 

16.  A  longitudinal  section  of  the  upper  part  of  a  right  femur  fractured  obliquely  near 
the  junction  of  its  upiper  and  middle  thii-ds,  showing  the  progress  of  repair  after  four 
weeks.  The  lower  fragment  is  displaced  slightly  before,  and  to  the  inner  side  of, 
the  upper.  Portions  of  new  bone  of  a  finely  porous  texture,  \Vhich  have  been 
broken  across  in  the  sawing,  so  tliat  the  fragments  are  artificially  separated, 
exist  between  the  fractured  surfaces,  and  appear  to  have  restored  their  coutinuitv! 

The  chief  part  of  the  new  bone,  however,  projects  from  the  outer  surface  of 
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the  lower  fragment  iillmg  the  angle  whieh  ha,  resulted  from  the  displacement 

furl^;:X°4riXS;rt.''°^ ^-^^^'^^^ 

loo 

17.  The  other  half  of  the  same  femur,  showing  more  distinctly  a  layer  of  porous 
osseous  substance,  covering  the  fractured  surface  of  the  compact  wail  of  the 
snatt,  alter  the  latter  has  become  minutely  toothed  by  absorption.  189 
The  patient,  a  boy  14  years  of  age,  died  from  enteritis. 

■^^offts^fiSmints'^'^'''''         fractured  rib  in  process  of  repair,  after  separation 

The  uniting  medium,  composed  partly  of  finely  cancellated  bone,  partly  of  fibro- 
carti  age  fills  the  mterval  between  the  fragments  and  the  angles  resulting  from 
the  displacement,  and  is  continued  upon  the  surface  of  each  of  the  frac^ments  for 
the  distance  of  about  2  cm.  ° 

The  narrow  compact  walls  of  the  rib  are  scarcely  traceable  to  the  ends  of  its 
two  parts,  becoming  confused  with  the  cancellated  new  bone,  across  the  middle  of 
which,  and  lying  directly  between  the  fractured  portions,  there  is  a  line  of  tibro- 
cartilage  into  which  ossification  has  not  yet  advanced;  small  areas  of  similar 
hbro-cartilage  are  discernible  also  near  the  surface.  The  mode  of  repair  closely 
resembles  that  in  No.  12.  2886 

19.  A  longitudinal  section  of  a  rib  which  has  been  transversely  fractured.  The 
fragments  are  held  in  accurate  apposition  by  an  encircling  ring  of  porous  new 
bone,  and  by  a  layer  of  similar  osseous  substance  about  3  mm.  in  thickness, 
which  has  been  formed  between  them.  3203 

20.  Portion  of  a  fractured  rib,  from  some  large  animal,  the  fragments  of  which, 
slightly  displaced,  are  enveloped  by  a  thick  ring  of  newly-formed  porous  bone. 

21.  A  right  tibia  and  fibula.  The  former  has  been  obliquely  fractured  towards  the 
low  er  end  of  its  shaft ;  a  slight  ridge  resulting  from  displacement  of  the  fragments 
alone  remains  to  mark  the  line  of  injury.    The  fibula  has  not  been  broken.  3167 

22.  Longitudinal  sections  of  a  left  tibia  and  fibula  which  have  been  obliquely  fractured 
near  the  middle  of  their  shafts  at  least  six  months  before  death,  showing  com- 
mencing restoration  of  the  medullary  canal  by  thinning  and  subsequent  dis- 
appearance of  the  lamellae  forming  the  cancellated  tissue  (internal  provisional 

■  callus)  which  occludes  it.  3123 

23.  A  longitudinal  section  of  part  of  the  shaft  of  a  femur  in  which  a  fracture  has  at 
some  time  occurred.  Extei-nally  there  is  no  trace  of  the  injury  beyond  an  increase 
in  the  natural  curvature  of  the  shaft  forwards.  The  compact  tissue  of  its  wall, 
which  is  increased  in  thickness  along  the  back  of  the  curvature,  is  uniformly  con- 
tinuous, and  the  medullary  canal  is  nearly  restored,  a  thin  septum  of  cancellous 
tissue  alone  remaining  across  it.  2636 

24.  The  right  half  of  a  skull  in  which  a  fissure  9  cm.  long,  reaching  from  the  parietal 
eminence  to  the  root  of  the  Kvgoma,  has,  for  the  most  part,  healed;  in  the  rest  of 
its  extent  the  edges  of  the  fissure  have  been  smoothly  rounded,  and  the  interval 
between  them  increased,  by  absorption. 

On  the  internal  aspect,  except  for  the  distance  last  mentioned,  no  trace  of  the 
injury  remains. 
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DeTIATIOI^S  FEOM  the  NoEMAL  PeOOESS  of  EbPAIE  op  rEACTTJEES. 

Malposition.— Any  variety  of  displacement  may  persist  during  the  repair  of 
a  fracture  as.  the  result  of"  imperfect  treatment.  It  may  be  angular  (27),  longi- 
tudinal (25),  or  rotatory  (29). 

Ununited  Fracture  results  from  failure  in  the  formation  of  an  osseous  bond  ot  union 
between  the  fragments.    It  includes  the  following  varieties  : — 

Fibrous  Union,  arising  from  some  general  condition  of  the  patient ;  from  want 
of  perfect  rest  in  the  treatment ;  from  loss  of  substance  by  necrosis  of  the  frag- 
ments (31);  or  from  a  wide  separation  of  the  fragments  (30). 

False  Joint.  The  ends  of  the  fragments  are  rounded,  and  the  medullary  canal 
(if  the  fracture  be  in  the  shaft  of  a  long  bone)  is  closed  by  a  layer  of  dense 
smooth  bone.  The  fragments  are  held  together  by  a  capsule  of  dense  fibrous 
tissue  passing  from  one  to  the  other,  but  not  between  the  fractured  surfaces  (35). 
Sometimes  one  end  is  rounded  and  the  other  cup-shaped,  so  that  the  whole 
resembles  a  ball-and-socket  joint.  False  joint  results  from  causes  similar  to 
those  producing  ordinary  fibrous  union,  especially  want  of  perfect  fixation 
(36). 

Independent  Repair.  The  ends  of  the  fragments  become  smooth  and  rounded, 
and  the  medullary  canal  closed,  but  no  bond  of  union  forms  between  them. 

Complete  Want  of  Repair  is  very  unusual.  It  is  seen  most  commonly  in  cases 
of  spontaneous  fracture. 
Suppuration  and  Mecrosis.  Necrosis  of  the  ends  of  the  fragments  occurs 
almost  exclusively  in  compound  fractures  in  which  suppuration  has  occurred  at 
the  seat  of  injury  (40,  42).  Suppuration  is  an  extremely  rare  complication  of 
simple  fractures  ;  it  has,  in  some  instances,  seemed  to  be  the  result  of  infection 
from  some  distant  focus  of  suppuration  (37,  38).  Necrosis  delays  the  repair  of  a 
fracture,  and  may  be  followed  by  fibrous  union. 

Excessive  Formation  of  Callus  arises  usually  from  want  of  rest  during  the  process 
of  repair  (47).  In  very  rare  instances  a  true  HypertropJiy  of  Callus  takes  place, 
which  may  closely  resemble  the  formation  of  a  tumour  (48,  49). 

Tumoicr  Formation  after  fracture  is  extremely  rare.  It  must  not  be  confused  with 
hypertrophic  conditions  of  the  callus,  nor  with  the  presence  of  a  tumour  in  the  bone 
preceding  and  not  following  the  occurrence  of  fracture.  Tumours  developing  at  the 
seat  of  a  fracture  may  be  bony,  cartilaginous,  or  sarcomatous. 

25.  A  longitudinal  section  of  part  of  a  tibia  fractured  through  its  shaft,  the 
fragments  of  which  have  united  after  great  displacement,  their  ends  overlapping 
for  a  distance  of  nearly  6  cm. ;  these  are  smoothly  rounded,  and  the  opened 
medullary  canal  is  closed  by  a  layer  of  compact  osseous  tissue.  The  counectmg 
medium  consists  of  a  plate  of  bone,  6  mm.  thick,  cancellated  in  its  centre,  but 
otherwise  formed  by  dense  compact  tissue,  continuous  with  the  w^alls  of  the  shaft, 
which  are  readily  traceable  to  the  end  of  either  fragment. 

A  thin  layer  of  bone  covers  the  surface  of  each  of  the  fragments  for  a  distance 
of  about  7  cm.  2969 

26.  A  longitudinal  section  of  a  right  tibia  and  Bbula,  which  have  become  unit-d 
together  at  the  seat  of  a  fracture  by  a  bridge  of  bone  composed  almost  entirely 
of  dense,  compact  tissue,  continuous  with  that  forming  the  walls  of  their 
shafts. 

The  lower  fragment  of  the  tibia  is  displaced  slightly  outwards,  and  the  angles 
resulting  from  the  displacement  are  filled  with  new  osseous  substance.  3168 


8^ 


PRACTURES. 


27.  A  loiigiiudmal  section  of  a  femur  fractured  somewhat  obliquely  above  the  middle 
ot  Its  sliatt  in  which  union  has  occurred  after  tilting  forwards  of  the  upper 
fragment  and  displacement  upwards  of  the  lower. 

The  ends  of  the  fragments  are  smoothly  rounded,  and  held  together  by  a  bond 
ot  osseous  tissue,  cancellated  in  its  centre,  but  otherwise  compact,  which  fills 
the  angjes  resulting  from  the  displacement.  The  walls  of  the  overlapping 
parts  where  union  has  occurred  are  no  longer  traceable,  their  tissue  having 
become  cancellated  and  continuous  with  that  forming  the  central  part  of  the 

callus.  gj^yg 

28.  A  plaster  cast  of  the  right  thigh  and  adjacent  parts,  showing  deformity  after  the 
repair  of  a  fracture  above  the  middle  of  the  shaft  of  the  femur  :  the  fragments 
have  united  almost  at  a  right  angle,  causing  a  sharp  projection  on  the  anterior  and 
outer  aspect  of  the  limb.  g2gQ 

The  patient  was  a  boy  at.  12  years ;  the  fracture  liad  been  treated  with  a  long  splint  for 
4  weeks,  followed  by  a  starched  bandage  for  6  weeks.  The  limb  was  shortened  to  the  extent  of 
b  em.,  and  presented  the  deformity  shown  in  the  cast.  Three  months  later  the  bony  union  was 
broken  down  and  weight-extension  applied,  followed  by  splints  for  two  months.  The  shortening 
was  reduced  to  12  mm.  ° 

29.  A  right  radius,  repaired  after  a  fracture  above  the  middle  of  the  shaft.  There 
is  considerable  rotatory  displacement,  so  that  when  the  upper  fragment  is  fully 
snpinated  the  lower  fragment  occupies  the  mid  position  between  pronation  and 
supination.  The  amount  of  callus  is  excessive,  and  from  the  upper  and  inner 
angle  of  the  lower  fragment  the  appearance  of  a  projecting  mass  of  spongy  bone 

'  suggests  that  it  lay  in  contact  with  a  similar  projection  from  the  ulna.        7132  a 

30.  A  vertical  section  of  a  patella,  which  has  been  fractured  transversely  below-  the 
middle.  The  fractured  surfaces  are  separated  to  the  extent  of  4  cm.,  and  are  held 
together  by  a  broad  fibrous  baud  which  at  its  extremities  is  continuous  with  the 
aponeurosis  covering  the  front  of  the  fragments,  6299 

The  specimen  was  obtained  from  a  man  set.  57,  ■vsho  died  of  carcinoma  of  the  pancreas 
and  intestinal  obstruction  2  j  ears  after  the  bone  bad  been  broken. 

31.  A  lower  jaw  in  which,  after  a  fracture  through  the  right  half  of  its  body,  con- 
siderable loss  of  substance  has  occurred,  probably  as  the  result  of  necrosis.  The 
only  tooth  remaining  in  the  right  half  of  the  jaw  is  the  canine,  and  between  this 

.  tooth  and  the  angle  the  bone  is  replaced  by  a  band  of  dense  fibrous  tissue  holding 
together  the  fragments  and  continuous  with  the  thickened  periosteum  on  them. 
A  narrow  strip  of  bone  remains  embedded  in  the  outer  surface  of  the  fibrous  baud. 
The  space  originally  occupied  by  the  two  incisor  teeth  of  the  right  side  and  the 

.  mesial  one  of  the  left  side  is  represented  by  an  interval  of  merely  8  mm.  between 
the  right  canine  and  the  left  lateral  incisor.  The  cui'vature  of  the  left  half  of 
the  jaw  is  much  reduced.  6216 

32.  A  longitudinal  section  of  the  low-er  end  of  a  tibia,  five  and  a  half  months  after 
the  occurrence  of  fracture.  A  layer  of  white  filamentous  tissue,  about  2  mm.  in 
thickness,  intervenes  almost  uninterruptedly  between  the  fragments,  passing  in 
front  be1>ween  their  compact  walls  to  reach  tlie  surface,  where  it  is  continuous 
with  the  periosteum.  Posteriorly,  however,  in  the  plane  of  section,  the  compact 
tissue  is  continuous  through  the  medium  of  dense  cancellated  bone.  As  seen 
externally  the  line  of  fracture  is  very  oblique,  and  passes  from  withiu  outwards 
and  upwards ;  and  the  surface  of  the  fragments  is  continuous  by  bone  at  parts 
only.  3733 

33.  A  left  tibia  and  fibula,  in  longitudinal  section,  which  have  been  at  some  time  frac- 
tured near. the  junction  of  their  middle  and  lower  thirds  ;  the  lower  fragments  are 
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bent  backwards  almost  to  a  right  angle.  No  osseous  union  has  taken  place;  but 
thd  ends  of  the  fragments,  slightly  enlarged,  so  as  externally  to  bear  some 
resemblance  to  a  natural  articulation,  lie  close  together,  and  are  so  interlocked  that 
little  movement  is  pos;=ible  between  them.  The  line  of  fracture  is  occupied  by  soft 
fibroid  tissue,  and  is  readily  traceable.  The  ends  of  the  medullary  canal  are  closed 
by  a  layer  of  compact  bone,  and  the  canal  itself,  in  the  upper  fragment,  is  filled 
for  about  2-5  cm.  with  cancellated  osseous  tissue.  The  bones  generally  are 
atrophied,  a  mass  of  small  lobules  of  fat  occupying  the  place  of  their  cancellated 
structure.  ^276 

34.  A  dissection  of  the  opposite  limb,  in  which  a  fracture  of  both  bones  occurred 
at  the  same  time,  and  in  much  the  same  situation,  as  in  the  preceding  specimen  ; 
the  mode  of  repair  is  also  similar.  5276 

From  a  girl  afc.  15,  who  died  with  a  large  enchondromatous  tumour  of  the  shoulder  which 
appeared  to  have  arisen  in  the  neck  and  body  of  l.l>e  scapula,  and  to  have  completely  separated 
and  ultimately  broken  up  the  osseous  plates  between  which  it  grew.  Its  structure  was  enchon- 
dromatous, in  parts  ossifying,  and  the  growth  extended  into  the  adjoining  blood-vessels.  There 
were  secondary  tumours  in  the  uterus  and  liver. 

For  further  details  see  an  account  of  the  case  by  A.  Bruce,  Esq.,  in  the  Transactions  of  the 
Pathological  Society,  1867. 

35.  -A-  left  humerus,  transversely  fractured  through  the  middle  of  the  shaft.  The 
broken  ends,  rounded  and  covered  for  the  most  part  with  fibrous  tissue,  lie  in  a 
cavity  which  is  bounded  by  a  thick  capsule  of  the  same  tissue,  to  which  the  super- 
jacent soft  parts  appear  to  have  been  intimately  adherent.  The  cavity  is  lined 
with  a  smooth  false  membrane;  its  interior  is  in  parts  fasciculated,  and  gives 
attachment  to  clusters  of  small  pedunculated  bodies. 

The  end  of  the  upper  fragment  is  slightly  concaAT.  that  of  the  lower  convex  ; 
with  the  ligamentous  smooth-walled  capsule  around  them  they  form  a  kind  of  ball- 
and-socket  joint.  4240 

36.  Plaster  cast  of  the  right  forearm,  showing  considerable  deforniity  resulting 
from  a  fracture  of  both  the  bones.  K"o  osseous  union  had  occurred,  and  a  false 
joint  was  present  at  the  seat  of  fracture.  6449 

The  patient  was  a  healthy  man  aet.  25.  The  fracture  had  been  treated  in  the  first  instance 
with  a  single  mternal  rectangular  splint.  Fourteen  months  after  the  accident  the  false  joints  were 
excised  and  the  bones  wired  ;  suppuration  followed,  and  the  wires  separated.  The  final  result 
was  good. 

37.  The  upper  part  of  a  left  humerus,  fractured  transversely  abcmt  the  jnnclion  of 
the  upper  and  middle  thirds.  A  distance  of  about  3  cm.  intervenes  between  the 
ends  of  the  fragments,  owing  mainly  to  a  tilting  forwards  of  the  upper  one  • 
the  lower  fragment  is  displaced  for  an  equal  distance  upwards  and  outwards  A 
portion  of  the  wall  at  the  end  of  each  fragment  has  undergone  necrosis,  and  is 
surrounded  by  a  distinct  ulcerated  groove. 

A  flattened  process  of  bone,  about  3  cm.  in  length  and  2  cm.  in  breadth,  passes 
from  the  upper  fragment  ni,media1ely  above  the  necrosed  part  to  a  point  on  the 
low  er  fragment  mnnediately  below  that  portion  of  its  wall  which  has  suffered 
necrosis;  in  this  situation  a  false  joint  has  been  formed  between  the  process  of 
new  bone  and  the  side  of  the  low  er  fragment. 

38.  The  right  clavicle  of  o  man  72  years  of  age,  in  which  no  osseous  union  has  occurred 
after  a  fracture.    Portions  of  the  ends  of  the  fragments  have  beco,rnecrS, 
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and  are  suiTounded  by  a  commencing  groove  of  demarcation.  The  ends  of  the 
fragments  themselves  he  within  a  cavity  limited  by  a  layer  of  fibrous  tissue  about 
^  mm.  lu  thickness,  firmly  attached  to  the  living  bone,  on  which  new  osseous 
suDstance  has  at  some  parts  been  deposited.  37O7 

^*r?ninS"*  ^'^^  °"  'V'  ''!""'^!?^'  lie'id  against  an  iron  bar.    On  admission  to  the 

hospiUl,  seven  weeks  alter  tlie  accident,  there  was  a  large  swelling  oyer  the  middle  of  the 
claMcle,  and  another,  as  large  as  an  orange,  in  the  middle  line  of  the  he^d  ;  the  latter 
swelhng  was  opened,  erysipeLis  supervened,  and  the  patient  died.  After  death,  at  tlie  site  of 
the  head-injury,  there,  was  found  necrosed  bone  ;  the  swelling  over  the  clavicle  contained  pus. 
Ihe  floccMlcnt  contents  of  the  cavity  are  perhaps  the  remains  of  a  commencing  fibrous  union 
broJicn  down  in  the  abscess. 


39.  The  tibia  and  fibula  of  a  dog,  across  the  upper  part  of  the  shafts  of  which  a 
corapoutid  fracture  occurred.  Union  has  been  prevented  by  necrosis  of  the  ends 
ot  the  fragtnents.  The  necrosed  portions  have  for  the  most  part  been  detached, 
the  ends  of  the  fragments  being  reduced  in  size,  and  their  surfaces  rendered 
uneven  by  ulceration ;  immediately  beyond  this  an  irregular  ring  of  new  and  very 
vascular  bone  surrounds  the  fragments,  but  none  has  as  yet  been  produced  upon 
the  surfaces  mentioned.  3277 

40.  A  right  tibia  and  fibula,  fractured  obliquely,  the  former  about  10  cm.  above 
its  lower  end,  and  the  latter  about  7  cm.  from  its  upper  end.  In  the  tibia 
two  converging  fissures  pass  upon  the  outer  aspect  froai  the  line  of  fracture, 
meeting  a  short  way  from  the  ankle-joint  and  running  into  another,  by  which 
the  anterior  projection  of  the  hollowed  surface  which  receives  the  fibula  is  almost 
separated  ;  the  ankle-joint,  however,  is  not  opened.  The  margin  of  the  upper 
fragment  of  the  tibia  has  undergone  necrosis,  the  extent  of  which  is  defined  by  a 
groove  of  demarcation  surrounding  it,  and  by  the  growth  of  an  irregular  ridge  of 
porous  new  bone  upon  the  surface  of  the  living  shaft  beyond.  On  the  inner  side 
of  the  lower  fragment  a  narrow  strip  of  the  compact  wall  has  also  become  necrosed, 
an  ulcerated  groove,  beyond  which  the  bone  is  covered  with  a  ridge  of  newly- 
formed  osseous  tissue,  accurately  marking  its  limit.  The  surface  of  the  shaft,  for 
a  short  distance  below,  is  obscured  by  a  thin  layer  of  new  bone,  which  is  continued 
round  the  otiter  aspect,  and  bridges  over  the  upper  ends  of  tlie  fissures  iu  this 
situation.  In  the  fibula  scarcely  any  indication  of  repair  exists,  but  the  detached 
portions  have  retained  their  vitality  ;  one  of  these  is  fixed  apart  to  show  a  thin 
layer  of  very  vascular  osseous  substance  covering  its  fractured  surface.  2889 

The  patient,  a  man  set.  36,  met  with  the  injury  by  leaping  from  a  corn-stack ;  the  fracture  of 
the  tibia  was  compound.    He  died  of  dysentery  four  weeks  after  the  accident. 

41.  A  left  tibia  and  fibula  fractured  obliquely  about  5  cm.  above  the  ankle-joint. 
A  portion  of  the  tibia,  6  cm.  in  length,  has  been  completely  separated  after 
necrosis.  The  upper  end  of  the  detached  portion  is  sharply  pointed,  its  surface 
smooth,  and  its  whole  aspect  that  of  bone  recently  fractured ;  in  its  lower  part 
the  surface  has  been  rendered  irregular  by  the  ulceration  which  has  attended  its 
separation.  Posteriorly,  a  second  portion  has  suffered  necrosis  and  has  also 
separated.  The  dead  portions  are  incompletely  surrounded  by  irreguhir  nodu- 
lated masses  of  new  bono,  by  which  the  union  of  the  fragments  is  effected; 
similar  bone  has  been  formed  upon  the  opposite  surface  of  the  fibula  and  is 
continuous  with  that  formed  upon  the  tibia.  The  overlapping  fragments  of  the 
fibula  are  united  by  osseous  tissue,  resembling  in  texture  that  which  has  been 
produced  around  a  second  fracture,  about  7  cm.  below  its  upper  end,  and  in  \\  hich 
union  has  taken  place  without  displacement. 

IJoth  the  fractures  of  the  fibula  were  apparently  simple,  whilst  that  of  the  tibia 
was  compound. 
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42.  A  left  femur  in  wliich  an  oblique  compound  fracture  occurred  near  the  junction 
of  its  middle  aud  lower  thirds.  The  overlapping  fragments  have  become  united 
after  the  separation  of  a  necrosed  portion  from  the  lower  fragment,  14  cm. 
long,  and  of  a  smaller  necrosed  portion  from  tlie  upper.  The  larger  sequestrum, 
which  includes  nearly  the  whole  of  the  compact  and  part  of  the  cancellous  tissue 
of  the  shaft,  is  almost  concealed  on  the  inner  side  by  a  broad  mass  of  new  bone 
with  a  coarsely  nodulated  surface,  which  bridges  across  the  interval  so  as  to  hold 
the  fragments  firmly  together ;  through  an  aperture  towards  its  front  and  lower 
part  the  necrosed  portion  of  the  upper  fraguient  is  visible.  On  the  outer  aspect 
the  new  bone  is  not  so  abundant,  being  limited  to  a  slender  bridge  connecting  the 
fragments  above  and  two  masses  iuferiorly,  the  anterior  of  which  unites  the  frag- 
ments in  tliis  situation,  whilst  the  posterior  forms  part  of  the  shell  surrounding 
the  larger  sequestrum.  1051 

Death  occurred  (shree  months  after  the  injury. 

43.  Parts  of  the  radius  and  ulna,  together  with  the  humerus,  of  a  pig  wbicb  was  fed 
■with  madder  after  a  compound  fracture  of  the  first  two  bones  near  the  radio- 
ulnar articulation.  The  fragments  of  the  radius  have  become  necrosed,  the  lower 
portion  lying  partly  within  a  cavity  lined  with  soft  granulation-tissue,  but  chiefly 
within  a  shell  of  new  bone. 

The  ulna  has  been  fractured  a  short  distance  below  the  olecranon ;  a  thick 
transverse  ridge  of  new  bone  marks  the  line  of  union  of  the  two  parts.  240 

44.  Part  of  the  shaft  of  an  ulna  obliquely  fractured,  in  which  union  has  occurred 
after  slight  displacement  of  the  fragments.  The  fragments,  which  are  con- 
siderably thickened,  are  firmly  held  together  by  strong  bridges  of  bone.  A 
considerable  part  of  the  cancellous  tissue  of  both  fragments  has  undergone 
iiocTosis  and  is  in  process  of  separation.  On  two  aspects  of  the  bone  the  necrosed 
portion  is  exposed  in  the  line  of  the  fracture,  the  cavity  in  which  it  lies  being 
lined  by  granulation-tissue.  1058 

45.  The  upper  third  of  a  left  humerus  from  which  a  part  of  the  shaft  on  the  outer 
aspect,  perhaps  detached  by  a  fracture,  has  been  removed  after  necrosis.  Two 
flattened  bridges  of  new  bone  pass  between  the  surfaces  above  and  below.  3706 

46.  Portions  of  bone  detached  in  a  fracture  of  the  great  trochanter  and  rendered 
irregular  by  the  formation  of  finely  reticulated  new  bone  on  their  surfaces,  show- 
ing them  to  have  retained  their  vitality.  The  new  bone  exists  chiefly  upon  their 
fractured  surfaces,  the  lamellas  of  which  are,  for  the  most  part,  coated  with  the 
new  osseous  tissue,  after  having  been  reduced  to  delicate  rods  by  absorption. 

2893 

47.  A  left  femur  which  has  been  fractured  below  the  small  trochanter :  there  is 
considerable  angular  deformity,  aud  the  low.  r  fragment  has  been  drawn  up  in 
trout  of  the  upper.  The  fracture  appears  to  have  been  comminuted,  and  an 
unusually  large  amount  of  callus  has  been  thrown  out  in  the  process  of  repair 

hLw  Lrr^'f '^''I'^-^^^^.u  ^^'^  fragments  are  separate,  the  callus  probabh" 
having  been  fractiu-ed  in  the  preparation  of  the  specimen. 

48.  A  vertical  section  of  the  left  leg-bones  and  foot  of  a  child.    The  tibia  is  markedly 

P^^'  ".^^^^  -  consider^abTelsfform 

spelling    the  enlargerae_nt  IS  composed  of  soft  cancellous  bone  which  can  easily 

h^Tt^'^A^^^^^^^  «^-te  was  clearly  marked  off 

trom  the  old  bone  by  the  redder  colour  of  the  latter.    In  the  concavity  of  the 

zi:£z  I'teitr'?  r""^^  ''.T  '""y^^ --p-^        S  • 

periosteum  posteriorly ;  but  no  such  layer  exists  in  front.  At  no  nart  of  thn 
swelhng  are  areas  of  soft  tumour-like  ti.sue  to  be  distingu^her  ^  The  outer 
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surface  of  the  swelling  is  smooth  and  regular.    At  a  short  distance  below  its 
middle  the  hbula  is  bent  forwards,  and  presents  a  rounded  enlargement  which 
externally  is  deeply  grooved  traasversely.   The  enlargement  is  in  no  way  connected 
witn  that  ot  the  tibia,  and  its  cut  surface  presents  a  denser  appearance.  7910 
Microscopic  Strucfure --The  tissue  forming  the  enlargement  of  the  tibia  presents  narrow  anasto- 
mosing trnbeculro  of  bone  enclosing  spaces  filled  with  cellular  and  fibrillMted  tissue  :  the  trabecula; 
contani  bono-corin.sclos  but  no  Haversian  systems,  and  are  in  parts  fringed  with  one  or  two 
Slttd?.!^^^^^^  '"'^^''^^'^      Howship's  lacunic  containing  multi- 

_  From  a  female  child,  years,  who  at  the  age  of  1  year  h^id  fallen  from  a  chair  and 

injured  her  leg  so  as  to  disable  her  for  a  fortnight.  Swelling  of  the  limb  was  first  noticed 
a  year  and  a  half  after  the  injury.  The  swelling  increased,  and  four  years  after  the  iniury 
the  leg  was  amputated  with  the  idea  that  the  swelling  was  an  ossifying  sarcoma.  The  speci- 
men 13  in  all  probability  an  example  of  hypertrophied  callus  foUowing  a  fracture  of  the 
tibia  and  fibula.    (See  Trans.  Path.  Soc.  vol.  xsxri.  1895,  p.  388.) 

49.  The  right  tibia  and  fibula  of  a  child,  the  former  being  divided  vertically  in  its 
whole  length  and  the  latter  in  its  lower  part  only.  The  tibia  presents  an  undue 
curvature,  which  aiSects  its  whole  length,  and  has  its  convexity  directed  forvvards 
and  inwards  ;  the  middle  third  of  the  bone  is  enlarged,  the  enlargement  being 
most  marked  at  the  junctions  of  the  middle  with  the  upper  and  lower  thirds,  so  as 
to  produce  two  swellings  on  the  bone.  The  lower  of  these  swellings  is  much  the 
larger,  and  immediately  below  it  distinct  mobility  is  present,  and  the  curvature  is 
more  marked  than  at  any  other  part  of  the  bone.  The  inner  surface  of  the  tibia 
in  this  position  is  marked  by  a  recent  incision  into  its  substance.  The  section  of 
the  bone  presents  the  following  appearances : — the  upper  extremity  and  the  upper 
part  of  the  shaft  are  normal ;  from  the  anterior  surface  of  the  bone  2  cm.  from 
the  epiphysial  cartilage  a  bar  of  compact  bone  5  mm,  in  thickness  passes  down- 
wards and  backwards  to  join  the  posterior  compact  wall.  From  this  level  down- 
wards to  that  of  the  fi-acture  the  interior  of  the  bone  is  occupied  by  a  dense 
osseous  substance,  crossed  by  a  second  ridge  of  compact  bone  similar  to  that 
above  described.  Especially  in  front,  the  compact  wall  of  the  shaft  is  in  parts 
thinned  or  wanting.  At  the  level  of  this  fracture  immediately  below  the  lower 
enlargement,  the  substance  of  the  shaft  is  almost  completely  replaced  by  soft  tissue, 
which  invades  the  substance  of  the  lower  fragment  for  a  distance  of  about  1  cm. 
The  lowest  2  cm.  of  the  shaft  and  rhe  lower  extremity  of  the  bone  are  normal. 
The  fibula  in  its  upper  part  is  normal.  In  its  lower  fourth  the  shaft  presents  an 
irregular  fusiform  enlargement  and  a  marked  curvature  directed  inwards.  The 
section  shows  that  a  fracture  has  at  some  time  occurred  at  a  distance  of  2  cm. 
above  the  lower  epiphysial  line.  Union  has  occurred,  allowing  a  slight  amount  of 
movement.  7249 

Microscopic  Structure.— In  the  tibia,  the  soft  substance  uniting  the  fragments  consists  of  dense 
white  fibrous  tissue.  The  enlarged  portion  of  the  shaft  is  composed  of  irregular  trabeculas  of 
bone  separated  by  spaces  occupied  by  somewhat  loose  and  cellular  connective  tissue.  In  many 
places  a  layer  of  osteoblasts  lies  in  contact  with  the  trabecula3,  in  others  small  groups  of 
multinucleated  cells  are  present ;  the  connective  tissue  is  traversed  by  blood-vessels,  most  of 
which  are  wide  and  thin-walled,  but  some  narrow  and  having  a  distinct  muscular  coat. 
Normal  marrow-tissue  is  not  present.  The  enlarged  portion  of  the  fibula  has  a  similar 
structure,  except  that,  in  place  of  tlie  dense  fibrous  tissue  at  the  line  of  fracture,  there  is  a 
zone  of  cartilage,  the  surfaces  of  which  have  been  partly  converted  into  bone. 

From  a  inale  child  3  years  of  age,  in  whom  bending  of  the  tibia  began  at  Ihe  age  of  5  moutlis. 
The  limb  was  treated  with  splints  for  12  months  without  any  improvement  resulting,  and  the 
patient  was  afterwards  admitted  to  St.  Mary's  Hospital,  where  the  leg  was  straigliieued  and 
put  in  plaster  of  Paris  for  1  month.  Bending  of  the  bone  rapidly  recurred.  Three  months 
later  the  patient  was  operated  on  at  Bedford,  and  the  leg  somewhat  straightened  and  put  in 
plaster  of  Paris;  bonding  of  the  bono  returned  gradually  after  the  pla.stor  was  removed. 
Nine  montlis  after  the  last  operation  the  patient  was  admitted  to  U.  0.  H.,  and  it  was 
decided  to  perform  cuneiform  osleotcmiy,  but  on  cutting  through  llie  bone  it  was  found  to 
contain  soft  growth.  Amputation  was  performed  a  week  later.  Five  yeai  s  alter  the  ani]Dutii- 
tion  the  patient  was  reported  as  being  in  good  health.  (Mr.  Godlee  and  Mr.  Pollard's  Ciu>c- 
book,  1894,  vol.  i.  p.  58.) 
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Spontaneous  rEACTUBEs. 

Spontaneous  fractures,  or  such  as  occur  from  causes  insufficient  to  break  a  healthy 
bone  may  result  from  general  conditions  which  lead  to  weakening  of  the  bones, 
or  from  local  disease  of  the  bone  at  the  seat  of  fracture.  Amongst  the  most 
important  general  conditions  which  are  recognized  as  causes  of  spontaneous  frac- 
ture are  mollities  ossium,  rickets,  certain  diseases  of  the  nervous  _  system— such 
as  general  paralysis,  syringomyeha,  and  tabes  dorsalis— and  fragditas  ossiura,  a 
condition  sometimes  inherited  and  characterized  b}  a  more  or  less  marked  habihty 
to  the  occurrence  of  fractures  from  very  slight  causes  (50).  Of  the  local  causes 
which  may  so  weaken  a  bone  as  to  occasion  spontaneous  fracture,  the  most 
important  are  caries,  necrosis,  and  new  growths.  Caries  may  ^  cause  such  a 
degree  of  loss  of  substance  in  a  bone  that  the  remaining  portion  is  incapable _  of 
withstanding  even  a  slight  degree  of  injury  (52).  The  loss  of  substance  following 
necrosis  may  act  in  the  same  way,  but  in  this  case  fracture  has  more  often  been 
known  to  involve  the  involucrum  of  new  bono  which  forms  around  the  sequestrum 
(51).  Of  the  tumours  of  bone  occasioning  spontaneous  fracture,  one  of  the  most 
common  is  secondary  carcinoma  (55,  5G),  but  the  same  accident  not  unfrequently 
occurs  as  the  result  of  the  growth  of  a  sarcoma  either  centrally  or  beneath  the  perios- 
teum (54).  In  some  instances  spontaneous  fracture  results  from  raaUgnant  disease  of  a 
bone  when  the  tumour  is  still  quite  inconsiderable  in  size  and  incapable  of  detection 
through  the  overlving  soft  parts.  In  many  forms  of  spontaneous  fracture  repair 
is  either  incon.iplete  or  vvanting  (50)  ;  in  some  instances,  however,  perfect  union 
takes  place  (50),  and  even  when  the  fracture  has  resulted  from  the  growth  of  a 
malignant  tumour  some  attempt  at  repair  may  be  recognizable  (55). 

50.  The  right  humerus  of  a  young  person,  in  which  a  fracture  near  the  middle  of  its 
shaft  has  united  by  bone,  a  fusiform  enlargement  indicating  its  seat,  and  in  which 
a  second  fracture  about  5  cm.  lower  down  has  subsequently  occurred.  At  the 
seat  of  the  second  frncture  no  osseous  union  has  taken  place  between  the 
fragments,  the  lower  of  which  is  tilted  backwards,  its  upper  end  being  displaced 
forv^  ards  ;  the  fragments,  however,  are  held  together  by  a  thick  capsule  of  very  close 
fibrous  tissue,  a  small  cavity  with  a  smooth  interior  existing  between  them. 

Towards  the  upper  end  of  the  humerus  a  third  fracture  has  recently  occurred  ; 
the  shaft  of  the  bone  at  this  part  is  sligfitly  enlarged  by  a  layer  of  very  soft 
spongy  osseous  substance.  The  whole  bone  is  soft,  and  at  its  upper  end,  where 
large  spaces  have  resulted  from  absorption  of  the  cancellous  tissue,  it  may  readily 
be  cut  with  a  knife :  the  compact  tissue  forming  its  wall  is  also  diminished  in 
thickness.  ^gj^ 

The  lowest  of  the  fractures  was  occasioned  by  the  patient  resting  on  his  arm  whilst  turning  in 
bed. 

51.  The  leg-bones  and  lower  part  of  the  femur  and  the  patella  of  the  right  side. 
Extensive  necrosis  has  occurred  in  the  lower  part  of  the  shaft  of  the  femur,  two 
sequestra,  which  together  include  the  whole  compact  tissue  of  the  original  shaft 
for  an  extent  of  nearly  10  cm.,  being  imperfectly  included  in  an  involucrum  of  new 
bone.  The  lower  ends  of  the  sequestra  project  through  an  opening  in  the  front 
of  the  involucrum,  and  the  upper  ends  are  exposed  in  a  large  opening  on  the 
inner  aspect.  The  shaft  of  the  femur  above  the  necrosed  portion  is  solid  and 
sclerosed.  At  a  level  of  3  cm.  above  the  condyles,  the  bone  is  sharply  bent  nearly 
to  a  right  angle,  and  presents  the  appearances  of  a  fracture  which  has  become 
firmly  consolidated ;  and  immediately  above  the  sequestra  the  shaft  presents  a 
second  much  less  marked  angular  deformity.  Bony  ankylosis  has  occurred  between 
all  the  articular  surfaces  of  the  knee,  the  joint  being  fixed  in  a  position  of  ex- 
tension. Ihe  fibula  forms  a  long  bow-like  curve  behind  the  tibia,  and  the  middle 
part  ot  the  bone  is  remarkably  flattened,  its  outer  portion  being  converted  into  a 
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to  ^hftX!'^'"^  '^'""^^'^^     ''''  fib^'l^  --al  relation 

52.  The  head  of  a  left  femur  removed  by  operafciou  at  the  seat  of  a  fracture  throu-h 
he  neck.    The  superficial  parts  of  the  neck  are  eroded,  and  the  thickness  of  he 
bone  IS  m  consequence  greal;]y  reduced.  ^^^^chs  or  me 

The  fractured  surface  appears  as  a  quadrilateral  concavo-convex  area  2  cm 
across  ;  it  is  smooth  and  sclerosed.    The  erosion  of  the  neck  extends  up  to  andTn 
places  involves  and  undermines,  the  edges  of  the  cartilage.    The  depression  for 
the  round  ligament  IS  increased  in  size  by  caries.    The  Irticular  caitilage  I  in 
many  parts  covered  by  a  thin  adherent  membrane.    In  the  section  the  bone 
especially  m  the  neck,  is  seen  to  be  sclerosed.  745I 

S  fiV  l    ^      f     u  "  °{  treat'nent  no  union  had  occurred  at  tbe  end  of  4  months. 

Snf  rr'''      I         r*"''^]"'"  r^^^^^  ^^^"^-^  ^''"dent,  and  a  younger  sister 

ho^a  J  L  T  "^^n,^''''%''°^"*  lin>disease.  A  good  result  foUowed  the  removal  of  the 
head  of  the  bone.    (Clin.  Soc.  Trans,  vol.  xxix.  1896,  p.  188.) 

63.  A  plaster-cast  of  a  left  forearm  and  hand,  showing  the  deformity  resulting  from 
a  spontaneous  fracture  of  the  shaft  of  the  radius  which  foUowed  the  growth  of  a 
gumma  m  the  bone.  There  is  a  proud nence  on  the  anterior  aspect  of  the  fore- 
arm  below  the  middle  and  a  slight  deviation  of  the  hand  to  the  radial  side.  7937 

S.  K  a  married  woman,  set.  48,  was  admitted  into  U.  0.  H.  under  the  care  of  Mr.  Godlee  on 
March  1st,  IbSU.  J^or  some  months  a  swelling  had  been  noticed  just  below  the  middle  of  the 
lelt  radius  ;  the  tumour  was  most  prominent  anteriorly;  it  was  lirm,  tender,  and  painful  at 
night ;  in  the  position  of  the  swelling  crepitus  could  be  felt,  and  the  head  of  the  radius  did 
not  move  when  the  lower  end  of  the  bone  was  rotated.  There  was  a  small  lump  on  the  right 
ulna  o  cm.  below  the  olecranon  and  a  puckered  scar  over  the  angle  of  the  lower  jaw  on 
the  left  Bide.  The  swelling  of  the  radius  was  thought  to  be  a  tumour,  and  the  affected  part 
of  the  bone  was  excised.  The  tumour  measured  6  cm.  by  3-5  cm.,  the  outer  part  looked  like 
immensely  thickened  periosteum,  and  the  interval  between  the  fragments  of  the  fractured 
bone  was  occupied  by  "  softish  fibroid  tissue."  Primary  union  occurred  in  the  wound,  and  a 
leather  splint  was  applied  to  the  limb.    (Surg.  Eeg.  Rep.  1880,  p.  46,  No.  864.) 

64.  A  right  humerus  in  which  a  fracture  of  the  upper  third  of  the  shaft  has  resulted 
from  the  growth  of  a  tumour  in  the  bone.  The  fracture  runs  very  obliquely  down- 
wards and  outwards,  so  that  the  lower  end  of  the  upper  fragment  is  thin  and 
pointed  ;  the  fractured  surfaces  are  covered  with  a  layer  of  inflammatory  exuda- 
tion. A  large  lobulated  tumour  projects  from  the  inner  aspect  of  the  bone  at 
the  upper  level  of  the  fracture,  and  is  much  more  extensively  connected  with  the 
upper  than  with  the  lower  fragment.  Anteriorly  the  growth  extends  upwards  to 
the  anatomical  neck,  and  on  the  fractured  surface  of  the  upper  fragment  the  growth 
is  seen  to  occupy  the  interior  of  the  bone.  The  size  of  the  external  growth  and 
the  absence  of  expansion  of  the  bone  indicate  that  the  tumour  comuieuced  sub- 
periosteally,  and  invaded  the  medulla  secondarily.  6321 

Microscopic  Siructure. — The  growth  is  a  spindle-colled  sarcoma. 

Prom  a  man,  ait.  35,  admitted  under  the  care  of  Mr.  Heath  in  1887.  A  painful  swelling  of 
the  riglit  arm  had  been  noticed  for  5  months,  and  inability  to  move  tlie  limb  had  suddenly 
occurred  whilst  the  man  was  attempting  to  box  his  son's  ears.  On  admission,  the  existence 
of  fracture  and  tumour  was  obvious.  Amputation  was  successfully  performed  at  the  shoulder- 
joint. 

65.  A  right  femur  fractured  transversely  at  the  junction  of  the  upper  and  middle 
thirds,  and  imperfectly  repaired  after  displacement  of  the  upper  end  of  the  lower 
fragment  behind  and  to  tho  inner  side  of  the  upper  fraguient.  At  the  seat  of 
fracture  the  interior  of  the  bone  is  occupied  by  new  growth,  which  projects  from 
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the  intei'ior  of  each  fragment  so  as  partly  to  overlap  their  extremities  and  fill  up 
the  intervals  between  them.  A  lobulated  projection  of  the  growth  more  prominent 
than  the  rest  is  seen  on  the  posterior  surface  of  the  upper  fragment.  The  two 
fragments  are  rigidly  held  together  by  bony  callus,  which  can  be  seen  imperfectly 
covering  the  mass  of  growth  which  surrounds  the  fracture.  A  second  small  deposit 
of  growth  occupies  the  upper  part  of  the  posterior  intertrochanteric  line.  5576 

From  a  midclle-agod  woman  who  died  with  extensive  secondary  deposits  of  carcinoma  following 
a  primary  growth  in  tiie  breast.    The  tibia  from  the  same  case  is  preserved  in  No.  745. 

56.  A  left  humerus  in  longitudinal  section  showing  two  fractures,  one  of  which  has 
been  completely  and  the  other  incompletely  repaired.  The  upper  of  the  two 
fractures,  which  is  situated  a  short  distance  below  the  middle  of  the  shaft,  is 
surroimded  by  a  considerable  mass  of  callus,  which  is  but  loosely  connected  with 
the  surfaces  of  the  fragments.  The  compact  tissue  in  the  neighbourhood  of  the 
fracture  is  coarsely  reticulated,  especially  in  the  upper  fragment.  The  second 
fracture,  situated  about  3'5  cm.  below  the  preceding,  is  firmly  consolidated  after 
slight  deformity,  and  the  medullary  canal  is  filled  with  spongy  osseous  tissue. 
Posteriorly  the  compact  tissue  is  thin  and  shows  no  solution  of  continuitv; 
anteriorly,  ho\Tever,  the  line  of  the  compact  tissue  is  broken,  and  a  mass  of  spongy 
bone  fills  in  the  augle  between  the  fragments.  In  the  rest  of  its  extent  the  shaft 
is  for  the  most  part  normal  in  appearance,  but  at  the  upper  extremity  the  bone  is 
much  rarefied.  2632 

From  a  woman  who  was  extensively  affected  with  cancer.  The  recent  fracture  occurred  whilst 
the  patient  was  turning  in  bed.  Probably  the  bone  was  the  seat  of  secondary  cancerous 
deposits. 


GuifSHOT  FnACTUIlES. 

The  chief  peculiarities  of  gunshot  fractures  are  that  they  are  necessarily  com- 
pound, that  they  are  usually  much  comminuted  (73,  79),  that  the  fragments  are 
sometimes  carried  to  a  considerable  distance  from  their  normal  situation,  and  lastly 
that  they  are  often  accompanied  by  most  extensive  fissures  in  the  injured  bone  (80), 
sometimes  extending  into  the  neighbouring  joints.  In  a  gunshot  wound  of  a  flat 
bone  the  comminution  is  more  extensive  towards  the  aperture  of  exit  (61).  In 
addition  to  the  apertures  of  entry  and  exit  "caused  by  the  passage  of  a  bullet  through 
the  skull,  sutures  are  often  burst  open  and  extensive  fissures  are  produced  (61), 
The  old  round  bullets  caused  less  severe  comminution  and  far  less  extensive 
fissuring  than  the  modern  conical  ones. 

The  damage  produced  in  bones  by  the  cyliudro-conical  bullets  of  the  modern 
small-bore  rifles  varies  with  : — 

The  Range :  the  shorter  the  range,  and  therefore  the  greater  the  velocity  the 
more  marked  the  fissuring  and  "  explosive  "  effects  (84,  85). 

The  Character  of  the  lone  struck :  in  dense,  compact  bone,  the  comminution  and 
hssuring  are  more  extensive  than  in  cancellous  bone. 

The  Mrection  in  which  the  bone  is  struck :  the  more  nearly  a  buUet  strikes  the 
greatest  diameter  of  a  long  bone  the  greater  is  the  damage  to  the  bone.  A  bullet 
striking  a  bone  at  a  tangent  may  cause  a  groove,  but  usually  also  produces  fissures 

causXactoe^Sr''  ""'^  '  ^^"'"^^  '^"^  ^'^^'^ 

57.  Three  bullets  of  the  period  of  the  Franco-German  War,  1870-71 
Needle-gun.    Chassepot,    Bavarian.  *  g^gg 

58.  Two  bullets,    Martini-Henry.    Lee-Metford.  8137 

59.  Fragment  of  a  shell  extracted  from  the  thigh  of  a  soldier  in  the  Franco-Germau 
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60.  Let  half  oP  the  skull  of  a  Carlisfc  soldier  (1833-40),  in  which  a  fracture  of  the 
troutal  bone  above  the  external  angular  process  has  been  occasioned  by  a  round 
bullet  An  irregularly  rounded  opening  exists  in  the  hone,  aiul  around  its  upper  half 
the  exti^-nal  table  is  concentrically  fissured  and  depressed.  Viewed  from  within  the 
damage  to  the  inner  table  is  seen  to  iuvolve  a  larger  area  than  that  to  the  outer 
and  at  the  posterior  border  of  the  opening  the  inner  table  is  sharply  depressed. 
JNo  lissures  radiate  from  the  position  of  the  fracture.  3237 

61.  The  skull  of  a  man  who  shot  himself  through  the  roof  of  the  mouth  The  bullet 
alter  traversing  the  hard  palate  and  the  front  of  the  body  of  the  sphenoid  bone  (the 
olivary  eminence  and  right  anterior  clinoid  process  of  which  have  been  completely 
destroyed),  has  perforated  the  roof  the  skull  a  short  distance  behind  the  coronal 
suture  and  slightly  to  the  right  of  the  median  hne.  Owing  to  the  directiou  of  the 
force  from  within,  the  injury  sustained  by  the  outer  table  at  the  aperture  of  exit 
IS  greater  than  that  received  by  the  inner,  the  aperture  in  the  former  being  every- 
where more  extensive  than  that  in  the  latter  :  the  margin  of  the  perforation,  as 

.  viewed  from  the  exterior,  is  bevelled.  Several  fissures  radiate  from  the  margins 
of  the  aperture  and  are  continuous  with  corresponding  fissures  in  the  outer  table 
of  the  detached  iragment  itself.  The  most  extensive  fissure  on  either  side  passes 
through  the  temporal  region  to  the  base  of  the  skull.  Some  of  the  smaller  fissures 
are  confined  to  the  external  table.  497I 

62.  The  upper  part  of  a  skull  fractured  by  the  combined  action  of  a  bullet  and 
,   water  fired  into  the  orbit  from  a  Prussian  needle-gun  by  a  soldier  who  committed 

suicide.  The  aperture  of  exit  is  situated  about  the  posterior  and  upper  part  of 
the  left  parietal  bone.  As  in  the  preceding  specimen,  the  aperture  iu  the  external 
table  is  everywhere  larger  than  that  in  the  internal.  Fissures  produced  by  the 
rending  action  of  the  water  extend  in  all  directions  through  the  bones,  especially 
those  of  the  side  corresponding  with  the  injury.  The  base  of  the  skull  and  some 
of  the  bones  of  the  face  were  also  extensively  fractured.  5214 

63.  A  chronic  cerebral  abscess  removed  entire  by  operation.  It  consists  of  a  thick- 
walled  ovoid  sac,  3  cm.  in  length,  part  of  which  has  been  torn  away  at  one 
extremity.  The  cavity  is  lined  with  granulation  tissue,  and  in  the  rest  of  its 
thickness  the  wall  is  composed  of  brain  substance.  A  distorted  bullet  is  also 
preserved  in  the  specimen ;  it  was  adherent  to  the  outer  surface  of  the  inner 

■  extremity  of  the  abscess  sac.  8005 

From  a  man  who  received  a  gunshot  wound  of  the  head  in  the  neighbourhood  of  the  left  motor 
area.  Subsequently  double  optic  neuritis,  spasms  and  paresis  of  the  right  side  of  the  body, 
and  swelling  at  the  site  of  the  wound  occurred.  The  wound  was  opened  up  by  Mr.  Horsley, 
and  the  abscess  sac  exposed :  the  wall  of  the  latter,  having  been  firmly  seized  witli  forceps  on 
either  side,  was  drawn  out  forcibly  from  the  brain,  together  with  the  bullet  adhering  to  its 
deep  surface.    The  patient  recovered. 

64.  The  cervical  vertebrae,  with  part  of  the  pharynx  and  soft  palate,  from  a  man 
who  fired  a  pistol  into  his  mouth.  The  bullet  has  perforated  the  pharynx  to  the 
right  of  the  middle  line  and  passed  through  the  body  of  the  axis,  from  which  it 
has  detached  an  irregular  fragment  and  displaced  it  backwards  over  the  right 
side  of  the  arch. 

65.  The  tongue  and  larynx  from  the  preceding  case ;  the  former  has  been  for  the 
greater  part  of  its  length  traversed  by  the  ball. 

The  patient  died  on  the  third  day  after  the  injury.  There  was  complete  motor  paralysis  of  the 
rlKht  arm  and  leg;  sensibility  to  pain  was  diminished  in  the  left  and  increased  in  the  right 
upper  and  lower  extremities.  On  the  trunk  sensation  was  normal  as  low  as  the  nipples,  below 
which  it  was  increased  on  the  right  and  diminished  on  the  lelt,  side,  ihe  splunc  er  an,  was 
parnlTzed.  and  there  was  retention  of  urine.  The  ten.perature  of  the  r.gi>t  half  ol  the  body 
was  higher  than  tliafc  of  the  lelt.    After  death  the  bullet  was  found  belyou  tl^^a.c l  es 

of  the  atlas  and  axis,  close  behind  tlie  vertebral  artery,  which  was  uninjured.    O.1  opening 
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the  diu-a  mater,  which  was  not  lacerated,  the  spinal  cord  was  apparently  uninjured,  but  a 
section  showed  a  bruised  condition  resulting  in  capillary  h.-Bmorrhage,  involving  only  its  right 
half.    (From  a  i-eport  to  the  Clinical  Society  by  Sir  Wm.  Gowers,  Nov.  10th,  1877.) 

66.  The  fifth,  si.'^th,  and  seventh  cervical  and  the  first  dorsal  vertebraj.  The  body 
of  the  last  cervical  vertebra  has  been  fractured  by  a  round  bullet.  The  cavity  in 
which  the  bullet  was  found  after  death  is  separated  from  the  spinal  canal  by  a 
verv  thin  layer  of  bone.  The  cancellous  tissue  of  the  adjoining  vertebrae  has  been 
exposed  at  their  edges  by  ulceration,  and  thin  patches  of  minutely  porous  new 
bone  are  scattered  irregularly  on  the  front  of  the  other  vertebrse.  5212 

The  bullet  entered  the  posterior  triangle  of  the  neck  on  the  left  side,  and  passed  forwards  and 
inwards  behind  the  carotid  ai-tery,  jugular  vein,  and  oesophagus  till  it  reached  the  spinal 
column.    The  patient  died  of  pyaemia. 

67.  A  fii'st  lumbar  vertebra  and  a  portion  of  the  seventh  rib,  fractured  by  a  bullet. 
The  bullet,  entering  at  a  spot  below  and  outside  the  right  nipple,  passed  obliquely 
through  the  seventh  rib,  from  which  it  carried  off  the  portion  shown  in  the  pre- 
paration ;  it  then  perforated  the  right  lobe  of  the  liver,  lodging  the  fragment  of 
rib  in  its  substance,  and  finally  struck  the  body  of  the  first  lumbar  vertebra,  the 
cancellous  tissue  of  which  has  been  crushed.  5211 

The  bullet  was  afterwards  passed  by  the  rectum,  having  made  its  way  by  ulceration  into  the 
ascending  colon. 

68.  A  vertical  section  of  the  eighth,  ninth,  tenth,  and  eleventh  dorsal  vertebrae, 
showing  tke  effects  of  a  pistol-shot.  A  portion  of  the  body  of  the  tenth  vertebra, 
detached  by  the  bullet,  has  been  forced  backwards  and  inwards  so  as  to  project 
within  the  spinal  canal,  in  which  situation  it  must  have  compressed  the  spinal 
cord.  On  the  right  side  there  is  a  circular  aperture  made  by  the  ball  in  front  of 
the  costo-vertebral  articulation,  small  portions  of  bone,  together  with  a  piece  of 
the  clothing,  having  been  carried  into  the  track  of  the  wound.  3349 

The  injury  was  received  in  the  last  fatal  duel  fought  in  this  country,  in  1843. 

69.  A  left  clavicle,  scapula,  and  upper  part  of  the  humerus,  showing  the  effects  of  a 
gunshot  mjury.  The  bullet  struck  the  anterior  border  of  the  clavicle,  the  most 
prominent  part  of  which  is  in  process  of  exfohatiou,  and  passed  through  the 
shoulder-joint,  carrying  away  the  neck  and  glenoid  cavity  of  the  scapula,  together 
with  the  adjacent  parts  of  the  axillary  border  and  coracoid  process,  and  bruising 
the  head  of  the  humerus  ;  it  ultimately  escaped  behind  and  to  the  outer  side  of 
the  shoulder.  The  articular  surface  of  the  head  of  the  humerus  has  a  worm-eaten 
appearance  from  ulceration.  5220 

The  patient  died  of  pyjEmia. 

70.  The  upper  part  of  a  left  humerus,  with  the  adjacent  parts  of  the  scapula  and 
clavicle.  Bony  ankylosis  has  followed  a  gunshot  injury  involving  the  shoulder- 
joint.  A  fracture  through  the  upper  part  of  the  shaft  of  the  humerus  has 
repaired  with  considerable  deformity,  and  the  normal  outlines  of  the  upper 
extremity  of  the  humerus  and  of  the  glenoid  cavity  are  obscured  by  deposits  of 
new  bone  and  probably  by  the  separation  of  sequestra.  A  bridge  of  bone  unites 
the  acromion  to  the  humerus,  and  irregular  deposits  are  present  on  the  clavicle, 
and  in  the  supraspinous  fossa,  where  a  small  fragmeut  of  lead  is  firmly  impacted. 

^■  ^-  5486 

-trom  a  subject  m  the  dissecting-room. 

71.  The  upper  end  of  a  right  humerus  in  the  head  of  which  a  round  bullet  has  lodged, 
after  splitting  the  head  mto  fragments  and  detaching  its  greater  part ;  no  fissures 
are  traceable  downwards  into  the  shaft.  2959 
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72.  A  leh  humerus  fractured  through  tlie  middle  oE  its  shaft  by  a  bullet  from  a 
i  russian  needle-gun,  which  entered  the  limb  on  the  outer  side  and  comminuted 
the   bone  tor  a  distance  of  6  era.     Some  of  the  detached  fragments  were 
removed  during  lite;  those  shown  in  the  preparation  were  found,  with  the  bullet 
lodged  in  the  muscles  on  the  inner  side  of  the  arm  ;  upon  the  outer  or  periosteal 
surtace  ot  each  of  the  fragments  new  bone  has  been  formed  in  varying  quantity 
proving  them  to  have  retained  their  vitality.     A  considerable  portion  of  the 
exto-emity  ol  each  of  the  mam  fragments  has  undergone  necrosis,  the  extent  of 
w-hich  18  in  each  ind.c  ited  by  a  shallow  ulcerated  groove.    Of  the  smaller  fra<>ments 
also  small  portions  of  the  edges  have  become  necrosed,  the  commencin'^  separation 
ot  which  is  shown  by  the  grooves  around  them.  " 

A  fissure  runs  downwards  for  about  4  cm.  in  the  inner  wall  of  the  lower  main 
fragment.  5216 

73.  A  left  humerus,  the  shaft  of  which  is  comminuted  as  the  result  of  a  gunshot  wound 
inflicted  three  months  before  death.  IVom  its  lower  half  a  portion  of  the  wall  at 
the  seat  of  fracture  has  been  almost  separated  after  necrosis.  The  largest  of  the 
detached  fragments  also  bears  evidence,  in  the  toothed  condition  of  its  low  er  margin, 
of  its  separation  having  been  completed  by  a  vital  process.  The  numerous  smaller 
fragments  are  new  formations,  and  have  probably  been  accidentally  detached  from 
the  living  bone  in  the  neighbourhood  of  the  sequestra.  1915 

The  bullet  entered  the  pectoralis  major,  which  was  extensively  exposed  by  subsequent  ulceration, 
and  passed  through  the  arm,  fracturing  the  humerus,  as  shown  in  the  specimen.  Extensive 
suppuration  ensued  beneath  the  integument,  and  the  wounds  remained  unhealed.  Amputation 
was  not  performed. 

74.  The  bones  of  a  right  elbow-joint  which  has  been  traversed  by  a  conical  bullet. 
The  bullet  entered  from  the  front,  carried  away  the  coronoid  process  of  the  ulna  and 
then  passed  through  the  joint,  completely  detaching  the  olecranon.  The  shaft  of 
the  ulna  below  has  also  been  fissured  along  the  front,  and  a  fragment,  the  surface 
of  which  is  irregularly  coated  with  new  bone,  lies  loose  behind  the  radio-ulnar 
articulation.  A  sequestrum  is  in  process  of  separation  from  the  upper  end  of 
the  ulna,  and  the  cancellous  bone  beneath  the  arucular  surfaces  of  the  humerus 
and  radius  is  extensively  exposed.  5215 

Death  occurred  from  pyoemia. 

75.  The  bones  of  a  right  elbow- joint  extensively  comminuted  by  a  bullet.  A  layer 
of  new  bone  has  been  formed  on  the  periosteal  surface  of  the  several  fragments. 
The  articular  surfaces  of  the  bones  have  been  rendered  uneven  by  ulceration.  5217 

Amputation  was  performed  about  fourteen  days  alter  the  receipt  of  the  injury. 

76.  A  left  radius  and  ulna,  the  upper  extremities  of  which  have  been  separated  from 
their  shafts  by  a  gunshot  injury.  Both  the  bones  are  comminuted  at  the  seat  of 
fracture.  The  cavity  of  the  joint  has  communicated  with  the  wound  by  a  fissure 
leading  upwards  through  the  coronoid  process  of  the  ulna. 

Most  of  the  detached  fragments  ba\e  retained  their  vitality,  their  smooth  cuter 
surfaces  being,  as  in  the  preceding  specimen,  obscured  in  \aiying  degrees  by  a 
layer  of  new  osseous  tissue. 

The  articular  surface  of  the  ulna,  and  iu  a  less  degree  that  of  the  radius,  is 
irregularly  excavated  by  ulceration.  521t) 

77.  The  left  radius  of  a  young  subject,  the  upper  part  of  the  shaft  of  which  has  been 
fractured  by  a  bullet;  the  detached  fragments  are  covered  with  new  bone. 
Portions  of  "the  ends  of  the  main  fragments  have  suffered  necrosis.  5218 

The  limb  was  amputated  about  a  month  after  the  injury. 

78.  Parts  of  a  left  radius  and  ulna,  together  with  the  lower  half  of  the  humerus : 
the  former  bones  have  been  trausAcrsely   fractured   about  G  cm.  below  the 
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elbow-joint.  No  union  has  oceun-ed  between  the  fi-agments  of  the  ulna,  but 
those  of  the  radius  are  held  together  on  their  outer  side  by  a  bridge  of  new  bone ; 
the  adjoining  ends  of  the  bones  ai'e  enlarged  and  rarefied  from  iutiammatiou,  the 
increase  in  size  being  due  chiefly  to  the  formation  of  new  bone  upon  them.  1855 
Amputation  was  performed  some  time  after  the  injury.    From  the  battle  of  Ostrolenka,  Poland. 

79.  The  upper  end  of  a  left  femur,  extensively  comrainuted  as  the  result  of  a  gunshot 
injury.  The  fracture  extends  into  the  head  of  the  femur.  New  bone  has  been 
deposited  on  the  fragments  and  the  adjoining  part  of  the  shaft.  5213 

The  bullet,  entering  the  gluteal  region,  perforated  the  sciatic  nerve,  and  passed  completely 
through  the  neck  of  the  femur ;  it  was  found,  yery  little  altered  in  shape,  lying  immediately 
below  the  great  trochanter.  From  the  direction  of  the  track,  it  is  probable  that  the  injury 
was  received  whilst  the  hip-joint  waa  flexed  in  running. 

80.  A  left  femur,  fractured  near  the  middle  of  its  shaft  by  a  round  bullet.  Poste- 
riorly a  fissure  9  cm.  in  length  leads  from  the  seat  of  fracture  towards  the  knee- 
joint.  Considerable  portions  of  the  ends  of  the  fragments  have  undergone 
necrosis,  and  their  separation  is  far  advanced,  the  edges  of  tlie  necrosed  portions 
being  completely  undermined.  New  bone  has  been  formed  in  irregular  masses  on 
the  shaft,  but  no  union  of  the  fragments  has  been  effected.  1408 

81.  The  lower  end  of  a  left  femur,  the  shaft  of  which  has  been  injured  by  a 
round  bullet.  A  considerable  piece  of  its  wall  about  5  cm.  above  the  outer  con- 
dyle, with  part  of  the  cancellous  tissue,  has  been  detached.  From  the  cu'cular 
portion  of  the  aperture  in  the  bone  a  fissure  extends  for  5  cm.  upwiirds  in 
the  anterior  wall  of  the  shaft,  and  a  second  for  a  shorter  distance  downwards 
towards  the  knee-joint.  The  surface  of  the  shafc  around  is  irregtdarly  covered 
with  a  thin  layer  of  new  bone.  The  cancellous  tissue  beneath  the  articular  surface 
has  been  uniformly  exposed  by  ulceration,  showing  that  the  subcrureal  extension 
of  the  synovial  membrane  of  the  kuee-joint  was  injured,  and  that  suppuration 
occurred  in  the  knee-joint.  3175 

82.  Tbe  lower  end  of  a  left  femur,  fractured  by  a  conical  bullet,  which  entered  the 
thigh  immediately  above  the  inner  condyle  and  passed  backwards  and  outwards, 
carrying  with  it  a  large  number  of  small  fragments  so  as  to  hollow  out  the  lower 
part  of  the  bone.  From  the  track  of  the  bullet  tbi-ough  the  bone  fissures  pass  in 
various  directions,  completely  separating  the  condyles  from  the  shaft  and  from 
each  other.  520!) 

The  limb  was  amputated  about  three  weeks  after  the  receipt  of  the  injury;  the  patient  died 
of  pycemia. 

83.  The  upper  end  of  a  right  tibia,  the  head  of  which  has  been  perforated  by  a  bullet, 
which  entered  posteriorly  below  the  inner  tuberosity,  and  emerged  from"its  upper 
surface  on  the  outer  side  of  the  middle  hne,  making  its  exit  through  the  knee-joint. 

The  head  itself  is  split  into  several  fragments.  A  thin  layer  of  new  bone  has 
been  deposited  around  the  seat  of  injury,  and  the  edges  of  some  of  the  fragments 
have  undergone  necrosis.  5210 

84.  The  femur  of  a  pony,  in  which  an  extensive  comminuted  fracture  of  the  shaft 
has  been  produced  by  a  Lee-Metford  bullet  tired  at  point  blank.  The  cui)ro- 
nickel  envelope  of  the  bullet  is  much  distorted,  and  the  core  of  lead  and  antimony 
to  a  large  extent  discharged.  72(58 

85.  The  tibia  of  a  pony,  in  which  a  very  extensively  comminuted  fracture  has  been 
produced  in  a  manner  similar  to  the  preceding.  The  bullet  is  bent  and  its  apex 
depressed.  7267 

86.  A  right  foot,  showing  the  apertures  of  entry  and  exit  resulting  from  the  passage 
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of  a  round  bullet  trausversely  through  it.  The  aperture  of  entry,  situated 
upon  the  outer  aspect,  has  an  almost  circular  outline,  and  measures  about  2  cm. 
in  diameter  ;  its  edge  is  slightly  inverted  and  irregular  from  laceration. 

An  irregular  aperture  on  the  inner  aspect,  about  3  cm.  in  diameter,  and 
around  which  the  soft  parts  are  protruded,  marks  the  seat  of  exit.  The  skin 
here  has  been  raptured  in  a  radiating  manner ;  the  rents  in  it,  which  extend 
10  cm.  along  the  foot  and  6  cm.  across  it,  are  widely  gaping,  and  about  the  aperture 
itself  portions  of  the  integument  are  almost  completely  detached.  A  fragment 
of  one  of  the  tarsal  bones,  encrusted  with  cartilage,  lies  wdthin  the  end  of  the 
track.  The  section  through  the  ankle-joint  shows  that  the  astragalus  also  has 
been  fractured.  3740 


87.^  Fragments  of  the  bones  of  a  Malay,  who  was  killed  and  devoured  by  tigers. 
Yrom  the  femur  both  the  articular  ends  have  been  gnawed  away.  The  lines  of  the 
fractures  are  irregularly  transverse  and  jagged  ;  indentations  and  furrows  made 
by  the  teeth  exist  upon  the  adjoining  surfaces  of  the  shaft ;  on  the  remains  of 
the  clavicle,  scapula,  and  ulna  similar  marks  are  discernible.  3724 


INJUEIES  OF  SPECIAL  BONS?S.— SKULL. 


CbPHALHjEISIATOMA. 

As  the  result  of  pressure  during  birth,  often  instrumental,  or  occasionally 
from  a  blow  on  the  head  in  a  young  child,  extravasation  of  blood  above  or 
beneath  the  periosteum  may  occur,  giving  rise  to  the  condition  known  as  oephal- 
hsematoma.  In  the  most  important  variety  the  extravasation  is  subperiosteal  (88) : 
the  swelling  is  then  limited  to  one  bone,  never  passing  a  suture,  and  is  almost 
exclusively  seen  on  the  parietal  bone.  The  swelling  is  soft  in  the  centre  and  sur- 
rounded by  an  elevated  hard  ring;  in  the  angle  formed  by  the  raised  periosteum  and 
the  bone  new  osseous  tissue  is  often  formed,  and  in  very  rare  instances  this  may 
extend  as  a  thin  layer  over  a  considerable  part  of  the  swelling.  Other  examples  of 
cephalhsematoma  are  preserved  in  the  Obstetric  Series. 

88.  The  right  parietal  bone  of  an  infant,  beneath  the  periosteum  of  which  an  extra- 
vasation of  blood  has  occurred.  The  periosteum  has  been  separated  from  the  upper 
half  of  the  bone,  the  separation  above  and  at  either  end  being  limited  by  the 
margin  of  the  bone.  The  space  appears  to  have  been  tensely  filled  with  blood. 
The  upper  border  of  the  swelling  is  abruptly  rounded ;  the  lower  border  shelves 
gradually  to  the  natural  level  of  the  parts  and  is  sinuous.  3870 


Contusions  of  the  Vault  or  the  Skull. 

A  severe  contusion  of  the  honos  of  the  vault  of  the  skull,  especially  when  accom- 
panied by  an  open  wound  and  separation  of  the  periosteum,  frequently  gives  rise  to  more 
or  less  extensive  necrosis.  This  condition  derives  its  importance  from  the  fact  that, 
when  the  whole  thickness  of  t\\e  outer  table  is  necrosed,  suppuration  may  occur  in 
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the  cliploe.  This  is  often  followed  by  plugging  of  the  veins  of  the  diploe,  sottenmg 
of  the  clots,  and  pyemia.  When  both  tables  are  necrosed  pus  may  accumulate 
between  the  dura  mater  and  bone,  and  cause  fatal  compression  of  the  brain  (89).  If 
the  necrosed  fragment  separates,  the  aperture  so  left  is  closed  by  a  dense  mem- 
branous cicatrix,  little  or  no  bone  being  formed  (90). 

89.  The  roof  of  a  skull  in  which  an  elongated  portion  of  the  outer  table,  about 
9  cm.  long,  involving  the  anterior  and  middle  parts  of  the  right  parietal 
bone,  together  with  the  adjoining  portion  of  the  frontal,  has  undergone 
necrosis,  as  the  result  of  a  septic  wound  involving  the  bone.  The  necrosed  part, 
in  the  centre  of  which  the  mark  of  the  injury  is  still  evident,  is  in  process  of 
separation,  being  completely  surrounded  by  a  deep  groove,  outside  which  a  narrow 
ridge  of  somewhat  dense  new  bone  has  been  formed.  Internally  the  extent  of  the 
necrosis  is  considerably  less,  and  is  indicated  in  part  by  a  commencing  groove  of 
demarcation,  but  chiefly  by  the  abrupt  termination  of  a  layer  of  new  osseous  tissue 
which  has  been  deposited  upon  the  living  bone  around  ;  the  surface  of  the  necrosed 
part  is  irregularly  pitted  by  ulceration.  Over  the  frontal  eminence  of  the  same 
side  is  a  small,  depressed,  and  ulcerated  surface,  from  which  a  sequestrum  has 
exfoliated. 

The  patient  wns  au  epileptic,  who  in  a  fit  foil  against  the  bars  of  a  grate  and  burned  the  integu- 
ments of  his  bead.    Exposure  of  the  bruised  bone  subsequently  resulted. 
Death  was  probably  due  to  intracranial  suppuration. 

90.  The  roof  of  a  skull  in  which  a  portion  of  the  outer  table  as  large  as  a  five- 
shilling  piece  situated  in  the  middle  line,  about  midway  between  the  ends  of  the 
sagittal  suture,  became  necrosed  after  a  scalp  wound  and  has  exfoliated.  The 
surface  resulting  from  the  separation  of  the  sequestrum  is  irregularly  pitted,  and 
on  the  left  side  of  the  middle  line  presents  a  small  oval  pei'foration.  The  outer 
surface  of  the  bone  behind  the  area  of  necrosis  is  raised  and  eburnated.  5307 

The  patient,  set.  47,  was  thrown  out  of  a  swing,  and  struck  her  head  on  a  paving-stone ;  profuse 
bleeding  ensued,  and  when  she  was  brought  to  the  hospital  bare  bone  was  felt  at  the  bottom 
of  the  wound  on  the  vertex. 

On  the  fifth  day  after  the  accident  a  rigor  occurred,  and  after  this  till  death  tliere  were 
frequent  rigors.  The  temperature  after  the  first  rigor  never  fell  to  the  normal,  but  varied 
from  101°  to  105°.  Death  occurred  eleven  weeks  after  the  accident.  No  pya^mic  abscesses 
were  found,  tbe  viscera  were  healthy,  and  there  was  no  evidence  whatever  of  any  intraTanial 
lesion  ;  a  thin  stratum  of  pus  lay  beneath  the  sequestrum. 

The  diploe  was  somewhat  injected,  but  there  was  no  evidence  of  there  being  pus  in  tbe 
veins. 

91.  The  roof  of  a  skull  in  which  extensive  loss  of  substance  has  occurred  in  the 
left  parietal  bone,  probably  as  the  result  of  necrosis  after  injury,  the  limits  of 
the  necrosis  above  and  behind  coinciding  with  the  sagittal  and  lambdoid  sutures 
respectively.  In  those  parts  in  which  the  loss  of  substance  has  involved  the 
whole  thickness  of  the  skull  the  defect  is  closed  by  the  adherent  dura  mater,  which 
appears  to  have  been  healthy.  The  edges  of  the  defect  are  smooth  and  shelving, 
and  new  osseous  tissue,  which  has  become  as  dense  as  the  normal  conapact  bone,  has 
been  thrown  out  on  the  neighbouring  parts  of  the  left  parietal  bone. 

92.  Portion  of  the  roof  of  a  skull,  with  the  soft  parts  covering  it.  An  irregular 
portion  of  the  skull,  including  its  entire  thickness,  has  been  removed  by  necrosis, 
the  uitegument  being  destroyed  for  a  corresponding  extent.  Exlernallv  a  deep 
scar  marks  the  seat  of  the  defect.  The  edge  of  the  skin  around  has  b"en  ti"-htlv 
drawn  towards  the  centre  of  this  by  the  contraction  consequent  upon  the  heahug  of 
the  wound,  to  such  an  extent  as  to  cover  the  margin  of  the  aperture  in  the 
bone;  the  cicatricml  tissue  is  inseparably  combined  with  the  subjacent  dura 
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The  patient  was  a  boy  11  years  of  age,  who  had  received  a  blow  on  the  head.  A  puffy  sweUine 
formed  and  was  incised,  alter  which  the  patient  became  subject  to  fits,  which  were  relieved  bv 
the  evacuation  of  pus  from  the  wound.  Exfoliation  of  the  cranium,  accompanied  by  a  collec- 
tion of  pus  between  the  dura  mater  and  the  bone,  ensued  ;  a  portion  of  the  bone  was  reuioved 
by  the  trephine  and  cutting  pliers,  after  which  the  dura  mater  became  rapidly  united  to  the 
ntegument  of  the  head.  Some  time  afterwards  the  patient  complained  of  pain  in  the  back  of 
the  neck,  and  an  abscess  pointed  below  the  right  scapula,  and  was  opened;  paralysis  of  the 
righ  upper  and  of  both  lower  extremities  suddenly  supervened,  and  the  patient  died  After 
dea  1.  the  cervical  portion  of  the  spinal  cord  was  found  much  softened,  and  its  substance 
mtiitratea  with  purulent  fluid. 


Peacxuees  op  the  Skull  and  xheie  Complications. 

The  following  are  the  varieties  of  fracture  of  the  skull,  which  are  illustrated  in 
the  specimens,  and  the  chief  points  to  be  observed  : — 

1.  Fissured  Fractures  (93,  94).— Fissured  fractures  always  start  from  the  point 
at  which  the  violence  was  directly  applied.  The  point  struck  can  usually  be 
recognized  by  two  or  three  fissures  radiating  from  it  (93).  There  is  no  specimen 
in  the  Museum  of  the  so-called  fracture  by  co^iirecowp,  and  it  is  dotibtful  if  such  a 
condition  exists. 

Pissured  fractures  may  be  limited  entirely  to  the  vault  of  the  skull  (93) ;  but 
frequently  they  extend  into  the  base  (127).  To  reach  the  base  the  fissure  often 
leaves  the  bone  and  runs  for  a  short  distance  along  a  suture,  after  which  it  re- 
enters the  bones  (131).  In  the  base  fissures  may  extend  into  the  anterior  (134), 
the  middle  (129,  137),  or  the  posterior  fossa  (133,  134).  In  the  anterior  fossa 
they  may  implicate  the  cribriform  plate  or  olivary  eminence,  and  so  open  the 
cavity  of  the  nose  or  pharynx  (132,  134),  or  they  may  extend  through  the  roof  of 
the  orbit  (132).  In  the  middle  fossa  they  often  cross  the  petrous  portion  of  the 
temporal  bone,  generally  opening  into  the  cavity  of  the  tympanum  (137). 

Fracture  of  the  base  may  also  arise  from  the  impact  of  the  spine  upon  the  con- 
dyles of  the  occipital  bone  (132). 

2.  Fractures  luith  I)ej)ression  (102,  104). — In  these  sometimes  the  outer  table  is 
partly  fractured  and  partly  bent  (102,  131);  sometimes  the  depressed  fraginent 
is  completely  loose.  Many  of  these  specimens  show  the  results  of  operations 
undertaken  for  relief  of  the  depression  (116). 

3.  Punctured  and  Incised  Fractures. — The  chief  point  to  be  noticed  in  these  is  that 
the  inner  table  is  much  more  extensively  splintered  than  the  outer  (126,  128).  If 
the  bone  be  perforated  from  within,  as  by  a  bullet  completely  traversing  the  skull 
(61,  62),  it  will  be  observed  that  the  outer  table  is  more  extensively  comminuted 
than  the  inner. 

Amongst  the  most  important  complications  of  fractures  of  the  skull  are : — 

1.  Intracranial  Hcemorrhage,  with  or  without  laceration  of  the  cerebral  substance. 
Extensive  extravasation  between  the  bone  and  dura  mater  may  result  from  rupture 
of  a  large -branch  of  a  meningeal  artery  (98,  135),  and  serious  hajmorrhage  may 
result  from  wound  of  one  of  the  large  venous  sinuses  (107).  Extravasation  may  also 
occur  into  the  subdural  or  subarachnoid  space  or  into  the  substance  of  the  brain. 

2.  Intracranial  >Suppuration. — This  may  be  subcranial,  meningeal,  or  cerebral. 
Localized  suppuration  is  most  frequently  subcranial  or  cerebral,  and  is  particularly 
likely  to  complicate -puncttired  fractures  (126)  and  gunshot  fractures  (63).  ^  Septic 
phlebitis  of  the  sinuses,  occasionally  followed  by  pyaemia,  may  also  occur  (107). 

3.  Hernia  Cerebri. — In  fractures  with  loss  of  bone  and  wound  of  the  dura  mater 
the  brain-substance  may  protrude  as  the  result  of  increased  intracranial  pressure. 
When,  as  is  usually  the  case,  this  condition  is  complicated  with  sepsis,  the  protruding 
mass  consists  of  brain-substance  mixed  with  inflammatory  products  (117). 
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FiSSUBED  FkaCTUEES  OF  THE  VaULT. 

93  The  vault  of  the  skull  of  a  young  person,  showing  a  recent  fissured  fracture, 
extending  antero-posteriorly  through  its  whole  length.  In  the  position  where  the 
fracture  passes  throuj^h  the  parietal  eminence  two  fissures,  confined  to  the  outer 
table  of  the  bone,  radiate  from  the  main  fracture,  one  passing  upwards  and  back- 
wards, and  the  other  downwards  and  backwards. 

The  radintion  of  the  fissures  from  the  right  parietal  eminence  indicates  this  as  being  the  point 
struck. 

94.  The  roof  of  a  skull,  in  which  a  fissure  extending  from  the  right  parietal 
e'minence  to  the  margin  of  the  opposite  temporal  fossa  has  completely  healed, 
a  depressed  line  alone  remaining  to  mark  its  situation. 

Leading  from  the  same  spot  there  are  two  other  fissures  which  have  occurred 
at  some  time  subsequently ;  one  of  these  passes  almost  horizontally  through  the 
parietal  bone,  the  other  downwards  through  the  posterior  part  of  the  temporal 
fossa  and  in  a  line  exactly  continuous  v\ith  that  which  has  healed.  No  sign  of 
repair  exists  in  these  last,  their  edges  being  everywhere  sharp  and  presenting  all 
the  appearances  of  a  recent  fracture.  3242 

There  is  no  history  to  the  specimen. 

95.  The  upper  part  of  a  skull,  in  which  a  fracture,  running  obliquely  downwards 
and  forwards,  has  at  some  time  occurred  about  the  left  parietal  eminence.  The 
fissure  is  united  at  a  series  of  points  by  new  osseous  tissue,  which  lias  a  smooth 
compact  surface  like  that  of  the  bone  around.  Upon  the  inner  surface  also  the 
upper  end  of  the  fissure  is  bridged  across  by  new  bone,  resembling  in  texture 
the  rest  of  the  internal  table.  3248 

96.  The  left  half  of  a  skull,  showing  repair  after  fracture.  Four  fissures  radiate 
from  the  parietal  eminence  ;  three  of  them  have  become  almost  imperceptible,  but 
in  the  fourth,  which  extends  to  the  root  of  the  zygoma,  absorption  of  the  edges  of 
the  fissure  has  occurred,  leading  in  parts  to  complete  perforation,  and  in  the 
remainder  of  its  extent  to  a  deep  groove.  The  inner  table,  except  in  the  position 
of  the  perforations,  shows  no  traces  of  the  injury.  2650 

97.  The  roof  of  a  skull  which  is  tra\  ersed  through  the  whole  of  its  length  by  a 
fissured  fracture  running  almost  exactly  in  the  middle  line.  6807 

The  patient,  a  man  a?t.  46,  fell  from  a  height  of  15  feet  on  to  the  back  of  the  head,  and 
was  at  once  brought  to  U.  C.  H.  He  was  barely  conscious,  and  there  was  an  extensive 
extravasation  of  blood  under  the  sculp  over  the  superior  and  lateral  aspects  of  the 
head.  The  eyes  deviated  to  the  right;  right  pupil  semi-dilated,  left  contracted,  both  fixed; 
breathing  irregular  ;  pulse  56.  Complete  coma  soon  supervened  and  slight  rigidity  of  the 
limbs.  Death  occurred  in  16  hours.  P.M.  report :— Extravasation  of  blood  between 
epicranial  aponeurosis  and  pericranium  ;  fviicture  as  shown  in  the  specimen,  extending 
from  the  occipital  protuberance  to  the  glabella  ;  longitudinal  sinus  torn  at  middle  ;  laceration 
of  tips  of  frontal  and  temporal  lobes  and  bruising  of  occi|)it.al  lobe ;  widespread  effusion 
of  blood  on  surface  of  cerebral  hemispheres  and  cerebellum  ;  small  haimorrhages  in  floor 
of  4th  ventricle  and  in  substance  of  pons  and  crura.    {Case-hook,  Sundry,  1891,  p.  498.) 

98.  Part  of  the  left  side  of  a  skull,  with  the  dura  mater  reflected,  showing  a  fissured 
fracture  passing  from  above  through  the  anterior  part  of  the  parietaF  bone,  and 
beyond  its  anterior  inferior  angle  along  the  great  wing  of  the  sphenoid  in  front 
of  the  root  of  the  pterygoid  process  and  across  the  body  of  the  sphenoid.  In  the 
great  wing  of  the  sphenoid,  slightly  above  the  level  of,  and  about  4  cm.  behind 
the  external  angular  process  of  the  frontal  bone,  the  fracture  is  comminuted  • 
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and  from  this  situation  a  fissure  leads  for  a  short  distance  backwards  ana 
atterwards  downwards,  in  the  squamous  portion  of  the  temporal  'bone 
upposite  the  seat  of  commmutiou  the  anterior  division  of  the  middle  meningeal 
vestei'^^'^^  ^^cerated;  pieces  of  bristle  have  been  placed  in  the  torn  ends  of  the 

A  circle  of  bone  has  been  removed  by  the  trephine  5  cm.  behind  the  external 
angular  process  of  the  frontal  bone,  and  6  cm.  above  the  root  of  the  zyeoma 
Ihe  aperture  is  confined  to  the  anterior  and  lower  part  of  the  parietal  bone  •' 
Its  relation  to  the  dura  mater  is  u)arked  by  bits  of  bristle  arranged  in  a  circle 
m  the  latter.  The  lower  edge  of  the  aperture  is  higher  by  about  2  cm.  than  the 
ruptured  portion  of  the  artery. 

The  patient  was  admitted  into  U.  C.  H.,  under  tlie  care  of  Mr.  Beck,  in  Jan  1877  He 
was  a  eannnn,  and  fell  from  the  seat  of  his  van  on  to  the  pavement.  He' was  able  to 
get  up,  and  drove  again  for  a  short  way,  but  soon  complained  of  feeling  giddy  and  lav 
dovvn  in  the  van  The  man  who  was  with  him,  being  intoxicated,  drove  him  about  for 
an  hour  and  a  half  before  bringing  him  to  the  hospital.  He  was  then  found  to  be  profoundly 
comatose.  On  shaving  the  head  a  bruise  was  found  in  the  left  parietal  region,  and  the  left 
tfiuipoi'al  fossa  was  distinctly  fuller  than  the  right.  An  incision  was  therefore  made  with 
ihe  intention  of  trephining  in  the  line  of  the  middle  meningeal  artery.  A  fissured  fracture  was 
found  and  a  disk  of  bone  removed  where  the  line  of  ttie  artery  was  crossed  by  the  fracture 
A  clot  was  exposed  of  such  a  size  that  the  finger  passed  directly  inwards  for  about  ?i  cm 
before  the  dura  mater;could  be  felt.  On  removing  the  clot  no  bleeding-point  could  be  seen  but 
blood  poured  in  large  quantities  from  the  interior  of  the  skull.  The  bleeding  ceased  spon- 
taneously in  a  short  time;  but  the  brain,  although  it  pulsated,  never  showed  any  sign  of 
expanding,  and  the  patient  died,  as  comatose  as  he  was  before  the  operation,  in  about  ei^ht 
hours.    No  cause  was  found  after  death  for  the  want  of  expansion  of  the  brain.  " 

99.  The  two  portions  of  the  parietal  bone  which  were  removed  by  trephining  from 
the  preceding  case.  They  are  of  nearly  equal  size,  the  pin  of  the  trephine  having 
been  applied  close  to  the  line  of  fractui-e. 

100.  A  large  coagulum,  shaped  like  a  placenta,  and  about  9  cm.  in  diameter, 
together  with  the  portion  of  the  dura  mater  upon  which  it  rests.  The  outer 
surface  of  the  coagulum  is  very  uneven.  The  dura  mater  appears  healthy; 
but  adhering  to  its  inner  surface  are  portions  of  a  thin  rust-coloured  film,  probably 
a  layer  of  blood  effused  into  the  space  beneath  it.  2393 

The  clot  has  almost  certainly  resulted  from  hEemorrhage  from  one  of  the  meningeal  arteries 
wounded  in  a  fracture  of  the  skull,  the  blood  accumulating  between  the  dura  mater  and  the 
bone  producing  compression  of  the  brain. 

101.  iFive  disks  of  bone  removed  posi  mortem  by  the  trephine  to  illustrate  the 
operation  of  trephining  for  rupture  of  the  middle  meningeal  artery.  In 
A,  B,  C,  and  E  the  pin  of  the  trephine  was  applied  at  a  point  5  cm. 
behind  the  external  angular  process  and  5  cm.  above  the  zygoma,  and  in  each 
the  groove  of  the  anterior  branch  of  the  artery  is  seen  on  the  bone.  In  D 
the  trephine  was  applied  3'5  cm.  behind  the  angular  process,  and  the  same 
distance  above  the  zygoma,  and  in  its  whole  course  across  the  disk  of  bone 
the  artery  lies  in  a  canal.  The  varying  thickness  of  the  skull  iu  this  region  is 
well  shown  in  the  specimen.  6440 


Fractuees  with  Depiiession. 

102-  The  upper  part  of  a  skull  in  which  an  elongated  area  near  the  middle  of  the 
left  parietal  bone,  measuring  3  cm.  and  G  cm.  in  its  chief  diameters,  has  been 
recently  depressed  after  comminution.  The  depressed  part  projects  inwards  with 
a  sharp  edge  against  the  dura  mater ;  along  its  middle  the  outer  table  is  bent 
without  being  actually  fractured.  3238 
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103  Part  of  a  calvaria  showing  a  recent  depressed  fracture  near  the  anterior 
extremity  of  tlie  sagittal  suture.  A  small  quadrilateral  area  of  the  outer  table, 
measuring  1  cm.  across,  is  detached  from  the  surrounding  bone  except  posteriorly, 
and  very  slightly  depressed.  The  de])ressed  fragment  of  the  inner  table,  which  is 
much  more  extensive,  measures  2-5  cm.  from  before  bade,  is  fissured  transversely 
across  its  middle,  and  is  continuous  in  front  with  the  surrounding  bone. 

104.  Part  of  a  right  parietal  bone  in  which  a  depressed  fracture  involving  a  circular 
area,  measuring  4-5  cm.  in  diameter,  has  been  completely  repaired.  In  its  lower 
part  the  depressed  fragment  has  been  bent  in  without  being  actually  fractured. 
A  transverse  groove  externally  and  a  corresponding  ridge  internally  indicate  the 
position  of  a  tissure  in  the  depressed  bone. 

From  a  man  eet.  70,  who  met  with  the  iajury  from  the  blow  of  a  quoit  forty  years  before  death. 
He  died  from  a  fracture  of  the  base  of  the  skull. 

105.  The  anterior  part  of  a  calvaria  showing  repair  after  a  depressed  fracture  of  the 
upper  part  of  the  frontal  bone.  In  the  outer  table  the  depression  is  oval  and 
measures  2-5  cm.  from  before  back,  and  2  cm.  transversely.  The  borders 
are  shelving  except  posteriorly,  where  it  is  limited  by  a  vertical  edge  6  mm. 
in  depth,  beneatli  which  the  bone  presents  a  linear  perforation.  The  depression 
of  the  inner  table  is  much  more  extensive  in  area,  and  extends  12  mm.  beyond 
the  middle  hne.  7913 

106.  A  triangular  fragment,  3  cm.  by  2  cm.,  from  a  compound  depressed 
fracture  of  the  frontal  bone.  Two  of  the  borders  are  bevelled  at  the  expense 
of  the  outer  table,  and  a  piece  of  whalebone  has  been  passed  through  the  canal  of 
a  diploic;  vein  which  tra\  erses  the  bone.  7538 

From  a  boy  Eel.  12  admitted  under  Mr.  Beck,  July  20,  1881.  There  was  alacerated  wouudabove 
the  right  eyebrow,  which  had  been  produced  by  the  kick  of  a  horse.  The  bone  was  depressed, 
and  bn\in-niatter  protruded  between  the  fragments.  The  fragment  preserved  in  thespeoimen 
and  several  smaller  ones,  which  were  depressed  to  the  extent  of  12  mm.,  were  elevated  and 
removed.  In  raising  the  larger  fragment  free  haemorrhage  occurred  from  a  torn  diploic  vein, 
and  was  arrested  by  applying  a  ligature  to  the  vessel  which  had  been  pulled  from  its  bed. 
The  patient  recovered. 

107.  Part  of  the  left  side  of  a  skull,  in  which  an  extensive  compound  fracture  of  the 
parietal  and  squamous  portions  of  the  temporal  bones  has  occurred,  with  depression 
of  the  detached  fragments ;  the  fracture  extends  also,  for  a  short  distance,  into 
the  frontal  bone.  One  of  the  depressed  fragments  was  driven  backwards  and 
downwards  so  as  to  wound  the  lateral  sinus.  A  large  portion  of  the  lower  part 
of  the  parietal  bone,  together  with  part  of  the  adjoining  portion  of  the  temporal, 
was  removed  during  life.  The  aperture  in  the  bone,  resulting  from  the  removal 
of  the  detatched  fragments,  is  about  7  cm.  long,  and  posteriorly  about  3  cm. 
in  breadth ;  from  its  lower  posterior  margin  a  fissure  leads  for  a  distance  of  about 
4  cm.  downwards  and  forwards  through  the  squamous  division  of  the  temporal 
bone  ;  and  there  is  a  second  fissure  anteriorly  by  which  (in  the  present  condition 
oh  the  parts)  a  long  strip  of  the  parietal  and  frontal  bones  is  isolated  from  the 
rest. 

A  semicircular  portion  of  the  parietal  bone  round  the  posterior  maro-in  of  the 
aperture  is  necrosed  and  surrounded  by  a  shallow  ulcerated  groove  The  dura 
mater  in  this  situation,  is  separated  from  the  bone,  and  its  outer  surface  is 
shreddy,  as  if  ulcerating;  in  one  spot  it  is  perforated;  the  inner  surface  of  the 
dura  mater  13  dull  ashy  grey,  and  in  parts  covered  with  inflammatory  exudation' 
Suppuration  occurred  between  the  dura  mater  and  the  skull  and  in  the  onened 
sinus.  A  piece  of  blue  glass  has  been  passed  from  the  exterior  alon-  the 
separated  dura  mater  into  the  wounded  sinus,  and  from  the  latter  a  bristle  has-been 
passed  through  the  mastoid  foramen ;  the  periosteum  is  separated  for  a  short 
distance  from  the  bone  round  the  foramen.  The  sinus  itself  contains  a  softenii  e 
coagulum,  and  its  interior  is  wanting  in  lustre.  ^ouemng 
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The  P'ltient,  a  man  about  35  years  of  age,  was  admitted  into  U.  C  H  in  1876 

\S  hile  sittmg  on  iho  bufler  of  a  railway  truck  lie  was  struck  on  the  head  by  a  piece  of  bar- 
iron  projecting  from  the  next  truck,  which  was  driven  back  by  tl,e  engine.  On  adu  issiou  he  wms 
partly  conscious  ;  he  had  lost  nmch  blood,  but  at  the  lime  of  admission  bleeding  had  eel  ed 
There  was  a  lacerated  wound  above  and  behind  the  left  ear,  and  depressed  bone  wis  felt  in  this' 
The  depressed  Iragmont  could  be  felt  to  be  driNen  downwards  and  shghtly  backwards,  so  as 
to  ho  cou.pletely  overlapped  by  the  sound  bone.  An  elevator  was  put  under  it  and  it  was 
gently  raised.  Immediately  a  torrent  of  dark  venous  blood  poured  from  the  wound  The 
Iragment  was  removed  as  quickly  as  possible,  and  the  wound  plugged  with  lint  In  order 
to  arrest  tlie  bleeding  it  was  necessary  to  tuck  the  lint  beneath  the  sound  bone  and  (as 
the  specimen  sliows)  actually  into  the  lateral  sinus.  On  the  third  dav  convulsions  set  in 
commencing  on  the  right  side  of  the  face,  then,  in  order,  aflfecting  the  i^glit  arm  ri-ht  lee' 
left  leg,  leit  arm,  and  left  side  of  the  face.  These  were  repeated  over  a  hundrod  times  •  thev 
ceased  about  the  tenth  day.  The  plugs  were  removed  on  the  fifth  dav,  but  the  bleediiiK 
immediately  recommenced.  They  were  again  introduced,  and  finally  were  removed  on  the 
filteenth  day.  Eigors  commenced  before  the  end  of  the  first  week  and  were  frequently 
repeated,  till  the  patient  died  on  the  thirtieth  day  after  admission.  Before  deatli  he  had  ttlmo.«t 
completely  regained  consciousness  and  intelligence.  During  the  last  week  of  life  a  large 
abscess  formed  in  the  back  of  the  neck  under  the  splenius  muscle  ;  on  squeezing  this,  pus 
could  be  made  to  well  up  between  the  dura  mater  and  the  bone. 

The  specimen  shows  that  this  absce.<s  was  due  to  thrombosis,  with  secondary  breaking 
down  of  the  clot  and  suppuration  around  the  mastoid  vein. 

At       jMst-mortcni  examination  the  lateral  sinus  was  found  to  be  filled  with  softened  clot. 

The  lungs  contained  numerous  secondary  abscesses  ;  all  the  other  organs  were  healthy. 


108.  'J-'he  portions  of  bone  removed  from  the  preceding  case. 

109.  A  cast  of  tlie  top  of  the  head  of  a  child  six  weeks  old,  showing  .in  almost 
circular  depression,  about  3-5  cm.  in  diameter,  in  the  frontal  region  on  the  left 
side. 

No  symptoms  of  compression  at  any  time  existed  ;  and  the  child  was  living  eight  months  after- 
wards with  the  depression  still  remaining. 

110.  Plaster  cast  of  tlie  top  of  the  head  of  a  liian  who  vvas  trephined  when  sixteen 
years  old,  on  account  of  a  depressed  fracture  of  the  skull.  The  portions  of  bone 
removed  included  the  upper  parfs  of  both  parietal  bones  and  the  central  superior 
portion  of  the  frontal  bone. 

The  depression  was  caused  by  the  falling  of  a  block  from  the  rigging  of  H.M.S. '  Mermaid.' 
"  He  is  now  (September  1844)  67  years  of  age  and  in  the  enjoyment  of  all  his  facultiej." 
The  patient  was  in  Haslar  Hospital,  under  Mr.  Dodd,  in  1793. 

111.  The  roof  of  a  sktJl,  in  which  a  depressed  fracture  has  occurred  towards  the  an- 
terior and  upper  part  of  the  left  parietal  bone  ;  the  dura  mater  was  also  injured.  The 
trephine  has  been  applied  in  front  of  the  seat  of  fracture,  and  has  included  the 
adjacent  part  of  the  coronal  suture  ;  a  V-shaped  piece  of  the  parietal  bone  h:is,  in 
addition,  been  removed  posteriorly  with  a  Hey's  saw.  At  the  site  of  fracture  the 
inner  table  is  wanting  for  the  breadth  of  3  cm.,  the  loss  here  considerably 
exceeding  that  in  the  outer.    No  bone  remains  depressed.  4970 

112.  Parts  of  the  occipital  and  left  parietal  bones  ;  the  former  has  been  trephined 
behind  the  seat  of  a  depressed  fracture,  about  2-5  cm.  above  the  lateral  siuus,  and 
partly  over  the  lambdoid  suture.  The  outer  table  of  the  parietal  bone  in  front 
of  the  aperture  made  by  the  trephine  presents  two  concentric  semicircular  fissures, 
1  cm.  apart,  the  upper"  about  4  cm.  in  length,  the  lower  about  1-5  cm.  The 
depression  of  the  outer  table  is  scarcely  perceptible;  bitt  the  inner  table,  over 
an  area  included  by  the  external  injury,  is  considerably  depressed,  and  a  lissure 
extends  through  it  as  far  forwards  as  'the  end  of  the  bone  remaining. 

The  depressed  portion  consists  of  two  fragments  not  completely  separated,  the 
bone  at  their  attached  borders  being  bent  without  being  fractured  ;  the  sharj) 
edges  of  the  fragments  project  inwards  about  4  mm.    Behind  the  lower  part 


FRACTITRES  OF  THE  SKUI-L  WITH  DEPRESSION. 


27 


of  the  lambdoid  suture,  aucl  parallel  with  it,  the  occipital  bone  also  has  been 
fissured.  •  ^149 

113.  The  roo£  of  a  skull,  in  which  there  is  a  long  fracture  passing  from  the  neigh- 
bo'urhood  of  the  right  parietal  eminence  across  the  sagittal  suture,  and  the  posterior 
superior  angle  of  the  left  parietal,  into  the  occipital  bone.  At  the  first-named 
situation  the  depressed  fragments  were  removed  by  the  application  of  a  trephine 
and  saw;  beyond  this  situation  two  strips  of  bone,  one  of  which  is  wanting,  have 
been  entirely  separated.  101 

114.  The  roof  of  a  skull,  in  the  left  parietal  bone  of  which,  about  midway  between 
its  upper  angles  and  extending  across  the  sagittal  suture,  is  a  triangular  hole 
measuring  about  4  cm.  along  its  sides.  The  mesial  corner  of  this  has  been 
enlarged  by  the  trephine,  which  has  been  applied  over  the  com-se  of  the  longitu- 
dinal sinus.  Except  in  the  situation  last  named,  the  edge  of  the  opening  is 
bevelled  from  within,  and  immediately  beyond  the  anterior  angle  of  the  aperture 

■    the  external  table  presents  two  short  converging  fissures.  1081 

115.  Five  elongated,  angular,  scale-like  pieces  of  bone  which  were  removed  during 
life  from  the  preceding  case.  Some  consist  of  the  inner  table  and  diploe,  the 
others  of  the  outer  table  with  portions  of  the  subjacent  diploe.  1081 

116.  A  frontal  bone  broken  into  several  fragments  by  the  kick  of  a  horse.  In  its 
centre  there  is  an  aperture,  2'5  cm.  and  7  cm.  in  its  chief  measurements,  due  to 
removal  of  some  of  the  fragments ;  on  the  left  side  an  additional  part  has 
been  removed  by  trephining.  From  the  apertm'e  fissures  extend  in  hoi-izontal 
and  transverse  directions  so  as  to  divide  the  bone  remaining  into  eight  separate 
pieces;  some  of  the  fractures  extend  into  the  orbital  plates.  4102 

The  patient  was  rendered  insensible  for  a  few  minutes  by  the  blow.  Some  of  the  brain  escaped 
from  the  wound  ;  the  pupils  were  contracted.  Convulsions  came  on  and  recurred  at  intervals 
for  some  days.  About  a  fortnight  niterwards  rigors  followed,  and  in  three  or  four  days  the 
patient  died.  The  anterior  lobes  of  the  brain  were  found  after  death  softened  and  mixed 
with  blood. 

117.  The  left  half  of  the  roof  of  a  skull,  with  a  portion"  of  the  left  hemisphere  of 
the  brain.  In  the  posterior  and  lower  part  of  the  frontal  bone,  and  extending 
into  the  adjoining  portion  of  the  parietal,  is  an  irregularly  oval  aperture  about 
6  cm.  in  length,  resulting  from  the  removal  of  the  portions  of  bone  depressed 
in  a  comminuted  fracture,  and  of  an  additional  part  in  front,  which  was 
removed  b.y  trephining,  to  allow  of  the  extraction  of  the  depressed  pieces ;  the 
edges  of  the  opening  are  sharp  and  jagged.  Throngh  the  aperture  a  portion  of 
the  brain  [has  protruded  (hernia  cerebri),  the  projecting  part  having  a  very 
uneven,  lobulated,  and  roughened  surface,  as  though  portions  of  its  substance  had 
been  removed  after  sloughing ;  and  in  many  situations  it  is  deeply  blood-stained 
from_  interstitial  heemorrhage.  The  protruding  part  accurately  occupies  the 
opening  in  the  bones,  and  the  substance  of  the  brain  for  a  considerable  distance 
beneath  appears  to  have  been  softened.  It  is  observable  that  the  loss  of  substance 
withm  is  not  commeusin-ate  vnih.  the  external  protrusion,  the  protruding  mass 
being  composed  partly  of  cerebral  substance  and  partly  of  inSammatory  products. 

118.  The  portions  of  bone  removed  in  the  preceding  case.  Some  of  the  fragments 
of  the  inner  table  are  missing. 

The  patient  was  a  man,  24  years  of  age,  wlio,  whilst  running,  feU  against  an  iron  spike  He 
was  brought  to  the  hospital  not  quite  insensible,  Feb.  23,  1875.  There  was  a  small  lacerated 
wound  ot  the  sea  p,  through  which  the  linger  could  be  passed  ;  underneath  the  scalp  the 
skull  was  fractured  and  depressed,  and  a  small  portion  of  brain -substance  was  protrudine 
througl.  the  fractured  parietal  bono  ;  this  was  detaclicd  and  removed  by  the  finger  TI  er! 
was  cons.derable  loss  of  blood.    Pulse  small  and  about  96  ;  p,.pils  equal,  actinf  read  ly  to 
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^^nf  f^""'i'"/i''  '•e"?oved  the  depressed   portions  of  bone.    The  inner  toble 

ot  tile  skull  was  much  more  coiiii"  --  '^                  -     ■  '             ,  .                   inner  uioie 
corr( 
the 

ami   „  ■■■         ..=uui  »aj-.    o-uiire  wiisc-onsKierable  nrtprial  iupiuorrhaee  tlie 

blood  welhng  up  irom  within  tlio  dura  mater  at  each  movement  of  the  bnun.    The  w  >und 

Z"J  T^^\  i  l.>"^«-ked  in  weak  carbolic-acid  lotion,  and  over  this  a  larger 

hone  carbolic  oil,  both  benig  placed  underneath  the  edges  of  the  wounded 

•  ^^M,"\!?-o  ^1  ''i°"!'  '^'''"'.tl'^  operation  the  pulse  was  100.  respiration  20,  temperature 
m  axilla '.)6°-4,  and  the  patient  was  perfectly  sensible  ;  there  was  no  paralysis  nor  losl  <>? 
sensibility.  In  the  evening  of  the  lollowing  day  (Feb.  24)  the  temperature  was  105^  ''  nulse 
lOo,  respirations  21.  x  ~,  i.ui:>c 

On  Feb.  25  a  slight  protrusion  of  whitish  brain-substance  was  observed  from  the  wound  in 
the  dura  mater.    Temp.  10ii°-4. 

Feb.  26.  Temp.  108°  ;  the  patient  had  two  rigors.  The  hernia  cerebri  was  more  than  double 
the  size  it  was  ou  the  preceding  day,  and  was  still  W  a  whitish  colour.  On  the  same  day  the 
patient  became  quite  unconscious,  and  in  the  afternoon  died.  There  was  uo  rise  of  the 
temperature  after  death. 

Pod-mortem  Examination— Tlha  hernia  cerebri  had  shrunk  to  about  half  the  size  it  had 
before  death,  and  now  Ibrmed  a  reddish-yellow  mass  measuring  about  2|  by  2  inches. 
On  removing  the  skull-cap  the  dura  mater  was  found  to  be  extremely  adlierent  to  the  bone, 
but  presented  no  abnormal  appearance  either  inside  or  outs«de  ;  a  thin  edge  of  purulent 
lymph  surrounded  the  part  exposed  in  the  wound,  and  efiectually  prevented  the  extension  of 
fluid  between  the  dura  mater  and  the  bone. 

There  was  purulent  lymph  on  the  arachnoid  over  the  upper  and  anterior  part  of  the  left 
heiuisphere.    The  vessels  of  the  pia  mater  were  injected  over  the  whole  surface  of  the  brain. 

Q'he  brain  itself  showed  a  remarkable  absence  of  red  points,  anil  was  notably  paler  than 
natural.    The  heart  was  full  of  blood,  and  the  other  organs  congested. 

(For  further  details  see  Mr.  Marshall's  Case-book,  1875,  p.  17.'J.) 

119.  The  upper  parb  of  a  skull,  of  which  the  anterior  part  of  the  left  parietal  bone 
was  fractured  over  a  large  area,  in  consequence  of  a  fall. 

Several  fissures  extend  from  the  point  struck ;  one  of  these  passes  directlj- 
downwards,  about  1  era.  behind  the  coronal  suture  ;  another,  following  at  first 
the  line  of  the  coronal  suture  (which  is  opened  up  as  far  as  the  temporal  line), 
leads  through  the  anterior  and  lower  angle  of  the  right  parietal  bone.  Tlie 
anterior  third  of  the  skull-cap  is  thus  separated  from  that  behind. 

A  portion  of  the  frontal  bone  in  front  of  the  injury  has  been  removed  with  a 
trephine,  and  a  triangular  fragment  immediately  behind  divided  across  with  a 
Hay's  saw.    The  injury  of  the  skull  accurately  corresponds  on  both  aspects.  102 

The  patient  was  a  sailor,  who  fell  upon  his  head  into  the  hold  of  a  ship.  Six  days  afterwards 
symptoms  of  compression  appeared.  An  incision  was  made  over  the  seiif  of  injurj'  and  the 
.skull  trephined,  the  three  jjortions  of  bone  now  loose  being  removed.  No  improvement  in 
the  symptoms  followed.  After  death  nothing  remarkable  was  seen  beneath  the  fracture.  On 
the  opposite  side  of  the  head,  over  the  petrous  portion  of  the  teiinjoral  bone,  about  an  ounce 
of  coagulated  blood  was  found  between  the  dura  mater  and  the  brain  ;  and  on  this  side  also, 
about  the  centre  of  the  parietal  bone,  was  a  circular  patch  about  5  cm.  in  diameter 
covered  with  pus,  and  another  of  the  same  kind  opposite  the  junction  of  the  sagittal  and 
lambdoid  sutures.    A  fracture  extended  across  the  base  of  the  skull. 

120.  Two  portions  of  bone  removed  from  a  skull  by  trephining,  together  with 
numerous  irregular  fragments  of  the  cranium  and  a  stone  which  was  impacted 
amongst  them.  2895 

The  patient,  a  man  35  years  of  age,  fractured  his  skull  by  falling  upon  the  sharp  corner  of  a 
stone.  On  the  morning  following  tlie  accident  the  portion  of  stone  preserved  was  extracted, 
after  which  the  patient  suffered  little  inconvenience,  but  towards  evening  complained  of 
giddiness.  The  trephine  was  applied,  and  the  portions  of  detached  boue  were  removed.  He 
died  some  days  afterwards  from  inflammation  of  the  brain. 

121  Two  circular  portions  of  a  skull  removed  by  trephining,  together  with  se\eral 
smaller  nieces  of  different  sizes,  some  consisting  only  of  scales  of  the  internal 
table. 

The  patient  a  man  aged  34,  sustained  a  punctured  fracture  of  the  skull  in  consequence  ol  a 
blow  from  a  small  stone,  which  fell  from  a  great  height.    The  patient  recovered. 
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122  Portion  of  the  roof  of  the  skull  of  a  girl  11  years  old,  in  which  are  two  circular 
apertm-es  made  with  a  trephine  and  continuous  with  each  other;  the  one  on 
the  rio-ht  is  situated  over  the  longitudinal  sinus.  The  outer  surface  of  the  dura 
mater  thus  exposed  is  covered  with  a  thin  layer  of  inflammatory  exudation,  which 
also  surrounds  the  edge  of  the  aperture  in  the  bones  and  closes  the  cancellous 
tissue  of  the  diploe,  °  The  inner  surface  of  the  dura  mater  is  unaltered  in 
appearance.  '^^^ 
The  injury  was  caused  by  a  briok  falling  upon  tbe  head.     On  admission  to  the  hospital  the 

patient  was  trephined  ;  the  wound  was  ai'terwards  dressed  with  lint  dipped  in  oil.  There 

were  no  unfavourable  symptoms  till  the  eighteenth  day,  when  rigors  and  sickness  occurred  ; 

death  followed  on  the  twenty-ninth.    During  the  last  two  days  the  patient  was  comatose. 

After  death  serum  was  found  under  the  membranes  of  the  brain  and  within  the  ventricles. 

The  veins  of  the  pia  mater  near  the  seat  of  the  injury,  and  the  longitudinal  sinus,  were  plugged 

with  pale  softening  coagulum.    The  brain,  in  general  appearance,  was  blanched,  and  there 

was  very  little  vascularity  in  the  neighbourhood  of  the  injured  part. 


Inoised  and  Punctured  Fractures. 

123.  Piirt  of  a  froutal  bone,  in  which  there  is  a  fracture  extending  fi-oui  between 
the  superciliary  ridges  to  within  a  short  distance  of  the  coronal  suture,  caused 
apparently  by  a  blow  from  some  edged  weapon.  Portions  of  the  bone  are  de- 
pressed and  firmly  united  in  their  altered  situation ;  by  the  removal  of  others  au 
irregular  slit-like  aperture  remains.  At  the  highest  part  of  the  fracture  the  inner 
table  is  depressed  for  about  5  mm. ;  the  area  of  depression  within  the  skull 
is  of  considerably  greater  extent  than  would  appear  from  the  fracture  as  seen 
e.xternally.  The  edges  both  of  the  fractured  bone  and  of  the  depressed  portions 
are  smoothly  rounded  on  both  aspects,  and  their  diploe  is  everywhere  closed  by  a 
layer  of  compact  boue.  A  rough  spiculum  of  new  bone  projects  from  the  inner 
surface  of  the  bone  depressed  at  the  upper  end  of  the  opening.  3155 

124.  A  piece  of  the  roof  of  a  skull,  in  which  a  punctured  fracture  was  made 
experimentally  after  death.  Viewed  externally,  the  fracture  appears  as  a  deep 
depression  1-25  cm.  in  length  by  2  mm.  in  breadth  ;  at  one  end  of  the  depression 
the  skull  is  completely  perforated.  A  larger  portion  of  the  inner  table  has  been 
depressed  and  completely  detached,  except  at  one  border  where  the  bone  is  bent 
without  being  actually  fractured.  5441 

125.  The  roof  of  a  skull,  showing  repair  of  a  punctured  fracture  below  the  right 
parietal  eminence.    Externally  the  fracture  appears  as  a  smooth  depression,  at 
the  deepest  point  of  which  is  a  minute  perforation.    Internally  a  conical  eminence 
from  the  summit  of  vvhich  project  three  or  four  bony  points,  almost  exactly 
corresponds  to  the  external  depression.  3'->6b 

126.  A  disk  of  bone  in  vvhich  is  a  punctin-ed  fracture  removed  by  trephinino-  In 
its  centre  is  the  mark  of  the  pin  of  the  trephine,  and  close  to  this  an  almost 
square  hole  measuring  about  3  mm.  across;  the  aperture  in  the  inner  table  is 
almost  double  the  size  and  of  less  rf>gular  form.  •■>436 

The  portion  was  excised  fro>n  a  boy  by  Mr.  Cooper  three  weeks  after  the  accident.  When 
admitted  to  the  Hospital  a  few  drops  of  pus,  which  had  formed  between  the  dura  mater  and 
the  bone,  oozed  through  die  aperture.    The  patient  recovered. 

127.  The  left  half  of  a  skull  in  the  parietal  region  of  which  a  punctured  fracture 
has  been  treated  by  trephining.  The  trephine  has  been  applied  so  as  to  include 
the  posterior  part  of  the  fracture  in  the  outer  table;  the  anterior  part  of  the 
fracture  appears  as  a  square  hole  6  mm.  across.  The  depression  of  the  inner 
table_  involves  an  area  measuring  2-5  cm.  across.  None  of  the  depressed  fragments 
remain.  '  iia^"it;iiL,^> 
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128.  A  disk  ot  bone  removed  by  trephiiung  for  a  punctured  fracture.  Immediatelv 
below  the  mark  o  the  pin  of  the  trephine  the  fracture  in  the  outer  table  apn-ars 
HS  a  transverse  elliptical  opening,  measuring  12  mm.  by  6  mm.  The  outer  table 
IS  depressed  about  3  mm.,  and  between  it  and  the  lower  edge  of  the  undepressed 
bone  there  is  a  small  perforation.  The  damage  to  the  internal  table  is  more 
extensive,  involving  an  area  measuring  2  cm.  by  12  mm,  the  bone  being  iucom-- 
pletely  separated  into  several  fragments  and  depressed  at  its  central  part  for 
nearly  6  mm.  The  whole  of  the  depressed  area  is  included  within  the  trephine 
ring.  Above  the  bone  is  seen  the  piece  of  stoue  by  which  the  iniurv  was 
produced.  •'  qq^i 

T.  E.  H.,  a  boy  tct.  7,  fell  from  a  wall  8  feet  high  on  April  8,  KS98.  The  stone,  whicli  was 
impacted  in  the  bone  0  cm.  above  the  right  orbit,  was  pulled  out  five  minutes  later.  A 
medical  man  was  called  in  and  stitched  up  the  wound.  Au  hour  later  convulsions  occurred 
beginning  in  the  left  arm  and  .spreading  to  the  rest  of  the  left  side  of  the  body.  On  admission 
the  boy  was  very  drowsy,  and  there  appeared  to  be  slight  paresis  of  the  left  side.  There  was  a 
punctured  wound  above  the  right  orbit,  in  which  the  fracture  could  bo  felt  with  a  probe. 
Operation  by  Mr.  Johnson:— A  semilunar  flap  of  the  scalp,  having  the  wound  at  its  centre, 
was  turned  downwards  and  a  disk  of  bone  including  the  fracture  removed  with  the  trephine. 
The  wound  in  the  dura  mater  was  enlarged  and  a  small  puncture  seen  on  the  surface  of  the 
brain.  The  parts  were  thoroughly  cleaned  with  1  in  500  mercurial  lotion,  and  the  edges  of 
the  puncture  in  the  scalp  excised.  The  wound  was  sutured  and  dressed  with  cyanide  gauze. 
Discharged  well  on  April  27.    (Mr.  Barker's  Case-hook,  1898,  Reg.  No.  643.) 


Fractubbs  or,  ob  extending  into,  the  Base  ov  the  Skull. 

129.  The  skull  of  a  young  person  in  which  a  fracture  passing  into  the  base  of  the 
skull  on  the  left  side  was  caused  by  a  fall  on  the  head.  A  portion  of  the  frontal 
bone  to  the  left  of  the  middle  line  is  slightly  depressed.  On  the  right  side  the 
coronal  suture  is  opened  for  about  5  cm.,  and  the  fracture  is  continued  as  a 
fissure  leading  backwards  to  the  parietal  eminence  (the  continuation  of  the 
fracture  beyond  this  point  has  been  produced  accidentally).  The  main  fracture 
crosses  the  anterior  and  lower  part  of  the  left  parietal  bone,  and  at  the  margin 
of  the  squamous  portion  of  the  temporal  divides  into  two  branches,  of  which 
one  passes  backwards  through  the  posterior  inferior  angle  of  the  parietal  bone, 
the  other  downwards  and  forwards  across  the  squamous  portion  of  the  temporal, 
through  the  front  of  the  meatus  auditorius  externus,  and  along  the  line  of  the 
Grlaserian  fissure  into  the  foramen  lacerum  medium.  The  frontal  bone  is  fissured 
more  or  less  concentrically  around  the  part  struck.  The  separation  of  the  basilar 
portion  of  the  occipital  bone  from  the  body  of  the  sphenoid  has  resulted  from  the 
destruction  of  their  connecting  cartilage  by  maceration.  2118 

130.  A  child's  cranium,  in  which  there  is  a  vertical  fracture  extending  almost  com- 
pletely round  it.  Traced  from  the  vertex  the  line  of  fracture  passes,  on  the  left 
side,  to  the  centre  of  the  parietal  bone,  where  it  bifurcates,  the  anterior  smaller 
division  passing  downwards  and  forwards  to  the  coronal  suture,  and  the  posterior 
irregularly  downwards  and  backwards  as  far  as  the  parieto-mastoid  suture.  On 
the  right  side  the  line  of  fracture  takes  an  almost  simUar  course ;  the  parietal 
bone,  however,  is  more  extensively  fractured  in  the  neighbourhood  of  its  eminence, 
showing  this  to  have  been  the  point  struck;  and  the  main  fracture  is  continued 
onward  through  the  opened  occipito-mastoid  suture,  and  across  the  occipital  bone, 
behind  its  condylar  part,  into  the  foramen  magnum.  The  separation  of  the 
basilar  part  of  "the  occipital  bone  from  the  condylar  portion  behind  and  the 
sphenoid  bone  in  front  is  the  result  of  maceration.  3127 

131.  A  cranium  which  has  been  fractured  in  an  almost  symmetrical  manner  by  a 
fall  on  the  head  from  a  height.  The  anterior  superior  angle  of  the  left  parietal 
bone,  probably  the  part  struck,  was  depressed ;   the  depressed  fragment  is 
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nii-!siii».  On  either  side  the  fronto-pai'ietal  suture  has  been  opeued  up  to  within 
8  cm.°of  its  end.  From  tliis  point  a  fracture  passes  through  the  anterior 
inferior  angle  of  each  parietal  bone  across  the  situation  of  the  middle  meningeal 
artery,  through  the  anterior  part  of  the  squamous  division  of  the  temporal  on 
the  left  side  and  the  great  wing  of  the  sphenoid  on  the  right,  and  thence  across 
the  posterior  part  of  the  great  wing  of  the  sphenoid  in  front  of  the  foramen 
ovale  into  the  foramen  lacerum  medium.  On  each  side  also  a  fissure  extends  into 
the  body  of  the  sphenoid  bone  through  the  roof  of  the  sphenoidal  sinus.  The 
depressed  fragment  of  the  parietal  bone  was  somewhat  wedge-shaped,  its  outer 
sui'face  being  considerably  broader  than  its  inner  ;  in  consequence  of  the  impact  of 
the  skull  against  the  ground  the  left  parietal  bone  has  been  forced  outwards,  and 
projects  in  the  lateral  region  for  5  mm.  beyond  the  level  of  the  frontal  bone. 
To  allow  of  this  displacement  three  fissures  pass  in  an  irregularly  horizontal 
direction  backwards,  one  through  the  squamous  portion  of  the  temporal,  the 
others  through  the  parietal  bone ;  the  longer  of  the  latter  fissures  runs  in  a 
zigzag  manner  for  about  9  cm.  througb  the  upper  part  of  the  bone.  110 

The  patient  fell  from  the  window  of  a  first  floor.  He  died  about  half  an  hour  afterwards. 
After  death  blood  was  found  effused  within  the  skull  at  both  temples,  and  had  escaped  through 
the  fracture  beneath  the  scalp,  where  the  effusion  was  more  than  2'5  cm.  deep. 

132.  The  base  of  a  skull,  showing  one  fracture  due  to  the  impact  of  the  atlas  upon 
the  condyles  of  the  occipital  bone,  and  part  of  a  second  fracture,  which  extended 
from  the  vertex  to  the  base.  The  latter  passes  vertically  through  the  anterior 
part  of  the  squamous  portion  of  the  left  temporal  bone  across  the  root  of  the 
zygoma  and  the  glenoid  fossa  into  the  foramen  lacerum  medium  ;  from  the  last- 
named  situation  it  passes  into  tbe  body  of  the  splienoid  boue,  and  thence 
through  the  sphenoidal  fissure  into  the  left  half  of  the  frontal  bone.  The 
remaining  part  of  the  injury  has  been  caused  by  the  forcible  impaction  of  the 
atlas,  from  the  superincumbent  weight  of  the  trunk  upon  the  condyles  of  the 
occipital  bone,  which  in  this  situation  is  fractured  in  a  radiating  manner ; 
the  basilar  part  of  the  bone,  thus  separated  from  that  behind,  has  been  forced 
upwards,  and  the  central  part  of  the  base  of  the  skull  in  continuity  with  it 
broken  across  on  each  side,  the  fractures  passing  through  the  great  win^  of 
the  sphenoid  and  across  its  body  immediately  behind  the  olivary  eminence. 
On  the  right  side  the  petrous  portion  of  the  temporal  bone  was  broken  off  by 
the  basilar  process  of  the  occipital  bone  having  been  driven  upwards  against  it, 
and  the  semicircular  canals  and  the  Eustachian  canal  are  extensively  opened  ;' 
the  membrana  tympani,  however,  was  uninjured  ;  and  the  fluid  of  the  internal 
ear,  together  with  the  blood  effused,  must  have  escaped  by  the  Eustachian  tube 
into  the  pharynx. 

The  patient  fell  from  a  height  of  between  20  and  30  feet  down  a  well-staircase,  at  the  bottom  of 
which  he  was  found  upright  on  his  head  between  a  ladder  and  the  wall  He  was  at  first 
stunned  but  soon  became  semi-conscious  and  noi.sy.  Almost  immediately  after  reaching  the 
hospital  (about  half  an  hour  after  the  accident)  he  became  again  insensible  and  died  in  a1)out 
twenty  mmutes.  After  death  the  brain  was  found  only  slightly  lacerated  ;  but  there  was  a  clot 
of  blood  m  the  medulla  oblongata  about  the  s,ze  of  a  pea.  The  fracture  of  the  vertex  which 
extended  to  the  base,  started  from  the  anterior  and  upper  part  of  the  right  parietal  bone 


133,  The  lower  half  of  the  back  part  of  a  skull.  The  condylar  and  basilar  portions 
ol  the  occipital  bone  have  been  completely  detached  by  a  fracture  which  probablv 
resulted  from  the  impaction  of  the  vertebral  column  on  the  base  of  the  skull  in  n 
fall  on  the  top  of  the  head  Erom  the  left  margin  of  the  foramen  magnum  a 
fissure  runs  backw-ards,  and  at  a  distance  of  about  2-5  cm.  bifurcates,  one  branch 
running  backwards  in  the  occipital  bone,  the  other  upwards  to  the  parieto 
occipital  suture.  ptmetu 
T>  a  ,  ,  106 

Death  occurred  sucldenly  from  a  .slight  twist  whilst  the  patient's  head  was  bein.T  ,l,„,.o^  i 
was  doubtless  due  to  crushing  of  the  medulla  obiongnta^fron.  displaeement  of  th^e  ftgme;S 
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134.  Ihe  Imvei-  part  of  a  skul],  in  which  there  is  a  fracture  almost  confined  to  its 
base  and  occasioned  probably  by  a  fall  on  the  back  of  the  head.  The  part 
struck  appears  to  have  been  the  back  of  the  occipital  bone,  from  above  the  pro 
tuberance  of  which,  and  slif,'htly  to  its  right  side,  a  fracture,  radiate  at  its  com- 
mencement, passes  downwards  and  forwards  by  the  side  of  the  condyle  into  the 
jugular  foramen.  A  fissure  leads  also  across  the  base  of  the  petrous  portion  of 
the  temporal  bone  through  the  roof  of  the  tympanum.  On  the  left  side  the  lower 
part  of  the  occipito-mastoid  suture  is  open,  and  the  occipital  bone  itself  is  trans- 
versely fissured  behind  its  condyle.  The  fracture  reappears  at  the  front  of  the 
basilar  process,  passing  forwards  and  to  the  right  side  into  the  foramen  lacerum 
medium,  and  afterwards  directly  forwards  to  the  right  of  the  middle  line,  through 
the  body  of  the  sphenoid  bone  and  into  the  horizontal  plate  of  the  ethmoid. 

135.  Part  of  a  right  temporal  bone  which  has  been  involved  in  a  fracture  of  the 
skull,  together  with  part  of  the  great  wing  of  the  sphenoid.  The  line  of  fracture 
leads  vertically  through  the  squamous  portion  of  the  temporal  bone,  the  external 
auditory  meatus,  across  the  cavity  of  the  tympanum,  aud  ultimately  forwards 
along  the  Eustachian  canal.  Near  the  base  of  the  petrous  portion  the  fracture 
crosses  the  groove  for  the  posterior  division  of  the  middle  meningeal  artery,  which 
was  ruptured.  8223 

The  patient  fell  on  his  head  from  a  cart.  After  recovering  sensibility  he  Tomited  and  was 
giddy.  Bleeding  took  place  from  the  right;  ear,  but  he  was  able  to  walk.  Two  hours  and  a 
half  after  the  accident  he  became  comatose,  pupils  dilated,  breathing  laborious,  and  at  the 
end  of  three  hours  he  died.  On  opening  the  head  a  large  clot  was  found  between  the  bone 
and  dura  mater  ;  the  mastoid  cells  and  tympanum  were  filled  with  blood  :  there  was  a  small 
clot  also  beneath  the  dura  mater  covering  the  petrous  portion  of  the  left  temporal  bone. 

136.  -A-  right  temporal  bone  fractured  horizontally  through  its  mastoid  and  petrous 
portions.  The  line  of  fracture  commences  behind  at  the  junction  of  the  squamous 
and  parieto-mastoid  sutures,  and  is  continued  forwards  through  the  roof  of  the 
extex'ual  auditory  meatus  and  tympanum  itito  the  Glaserian  fissure.  7914 

137.  P^i't  of  the  base  of  a  skull  which  was  separated  into  halves  by  a  fracture 
extending  completely  across  it.  The  line  of  fracture  passes  on  either  side  vertically 
through  the  squamous  portion  of  the  temporal  bone,  along  the  external  auditory 
meatus,  across  the  attachment  of  the  membrana  tympani  and  roof  of  the 
tympanum,  and  thence  along  the  Eustachian  canal  into  the  foramen  lacerum 
medium,  the  separation  being  coiupleted  by  a  fracture  extending  transversely 
through  the  body  of  the  sphenoid,  close  behind  the  posterior  clinoid  processes  and 
posterior  nares.  3116 

138.  Parts  of  a  frontal  aud  of  both  temporal  bones,  fractured  six  months  before 
death.  The  inner  ends  of  the  petrous  portions  of  the  temporal  bones  have  been 
separated  across  the'  line  of  the  internal  auditory  meatus  and  internal  to 
the  situation  of  the  tympanum :  no  sign  of  repair  is  discernible  on  the 
fractured  surfaces.  In  the  right  orbital  plate  and  adjoining  part  of  the  frontal 
bone  is  an  irregular  aperture,  the  edges  of  which  are  smoothly  rounded  and  more 
porous  than  the  bone  around.  The  cribriform  plate  of  the  ethmoid  is  wanting ; 
the  crista  galli,  however,  remains  attached  to  the  frontal  bone.  4582 

The  patient  was  a  boy  6  years  old,  who,  slipping  over  a  balustrnde,  fell  to  the  bottom  of  tlirce 
fiiehts  of  stairs  He  was  admitted  to  the  hospital  with  a  compound  oommiuuted  fracture  of 
the  riaht  supraorbital  portion  of  the  frontal  bone ;  there  were  no  signs  ol  compression  op 
naralvsis  present  Ho  was  discharged  as  cured  about  two  months  afterwards,  ibe  boy 
remained  in  good  health  for  the  four  months  following,  when  he  was  readmitted  with  signs 
of  ffastric  irritation  which  continued  obstinate  for  a  few  days,  aud  were  succeeded  by  emacia- 
tion irritnbilitv  indifference,  coma,  and  about  a  month  afterwards  by  convulsions, 
which  rapidly  proved  fatal;  no  paralysis  or  rigidity  existed  at  any  time  At  the  post-mortem 
examination  the  brain  was  found  reduced  to  a  soft  pulp  on  the  right  s,do^;  he  ventricles 
contained  about  two  and  a  half  ounces  of  clear  serum.    Ihe  membranes  of  the  base  were 
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studded  with  tubercle  and  inflamed.  The  fracture,  about  which  no  recent  change  was 
observable,  was  united  at  its  edges  by  a  thin  membrane,  apparently  the  thickened  dura  mater, 
which  was  nowhere  injured,  although  closely  adherent  to  the  bone.— Sir  J.  Erichseu's  Case- 
book, March  1859. 


Fbactijees  oe  the  Bones  of  the  Face. 

These  result  from  direct  violence,  and  involve  most  frequently  the  lower  jaw  or 
the  nasal  bones.  The  nasal  bones  are  most  commonly  broken  in  their  lower  thin 
portions  (139),  the  lower  fragments  being  displaced  backwards  or  laterally.  When 
the  result  of  severe  violence,  the  fracture  may  involve  the  neighbouring  bones,  such 
as  the  nasal  process  of  the  superior  maxillary  (140).  Fractures  of  the  lower  jaw 
are  common.  They  occur  most  frequently  through  the  body  of  the  bone  on  one  side 
of  the  symphysis  (142) ;  the  line  of  the  fracture  is  usually  directed  forwards  and 
outwards,  and  the  larger  fragment  is  overlapped  by  the  smaller,  but  the  reverse 
may  be  the  case  (143).  Fracture  through  the-  symphysis  is  very  rare  (145). 
Fractures  also  occur  through  the  ramus,  through  the  neck  (146),  or  through  the 
coronoid  process.  Fractures  of  the  lower  jaw  are  frequently  multiple  or  comminuted 
(147).  Union  usually  takes  place  by  bone  (143),  but  occasionally  by  fibrous 
tissue  (146).  Fibrous  union  is  most  likely  to  occur  if  loss  of  substance  has  been 
produced  by  necrosis  (31) ;  the  comparative  frequency  of  necrosis  is  explained  by 
the  fact  that  fractures  of  the  body  of  the  jaw  are  open  into  the  mouth  as  the 
result  of  laceration  of  the  gum. 

139.  A  pair  of  nasal  bones,  showing  a  recent  fracture  involving  their  thin  lower 
borders ;  a  portion  of  the  right  is  depressed  and  locked  beneath  the  fractured  edge 
of  the  bone.  2885 

140.  The  bones  and  part  of  the  cartilages  of  the  nose,  together  with  the  adjacent 
bones,  showing  a  recent  comminuted  fracture  involving  almost  symmetrically  the 
nasal  bone  and  nasal  process  of  the  superior  maxillary  bone  on  each  side.  From  its 
starting-point  in  the  middle  line  at  the  lower  end  of  the  nasal  suture  the  line  of 
fracture  passes  downwards  and  backwards  into  the  nasal  notch.  In  the  line  of 
the  fracture  the  septal  cartilage  is  detached  from  the  nasal  bones.  5774 

The  injury  resulted  from  a  fall. 

141.  A  plaster  cast  of  the  nose,  showing  the  deformity  resulting  from  a  fracture  oE 
the  left  nasal  bone.  The  bridge  of  the  nose  in  its  upper  part  is  displaced  to  the 
left.  6882 

From  a  girl,  set.  19,  whose  head  was  caught  between  a  lift  and  the  sill  of  the  shaft.  There  was 
an  external  wound,  and  a  ridge  could  be  seen  crossing  the  lower  part  of  the  left  nasal  bone  • 
crepitus  was  felt.— Mr.  Beck  and  Mr.  Godlee's  Case-book,  1892,  vol.  ii.  p.  497.  ' 

142.  A  lower  jaw  fractured  somewhat  obliquely  through  the  socket  of  the  lateral 
incisor  tooth  of  the  left  side.  The  condyle  and  adjoining  portion  of  the  ramus 
have,  in  addition,  been  separated  by  a  fracture  passing  downwards  and  backwards 
from  the  sigmoid  notch.  4206 

143.  A  lower  jaw  which  has  been  fractured,  apparently  with  comminution  and 
r",  .°  v'  , ^'Sbt  side,  and  in  which  union  has  occurred  alter 

slight  displacement  of  the  main  fragment  towards  the  right  so  as  to  overlap  the 
smaller  iragment,  which  retains  its  normal  position.  In  consequence  ot'  this 
displacement  the  outer  edges  of  the  teeth  on  tlie  left  side  have  been  worn  away 
by  the  inner  edges  of  those  in  the  upper  jaw  which  were  opposed  to  them. 

:t  ^TT'  ^''''^  "early  vertically  through  the  symphysis  and  the  socket 

of  the  left  mesial  mcisor  tooth.    The  mesial  portion  of  the  'alveolar  pi^^es  is 

X^^::^^^s;'z^  ^^^^'^^ 
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145.  A  lower  jaw,  fractured  verlieally  Mirough  the  svinphysi.s  by  a  fall  from  a  lieirr],t  • 
the  soft  parts  of  the  chia  were  lacerated.  Both  the  condyles  have,  in  addition' 
been  broken  off  almost  symmetrically.  2634 

146.  The  left  half  of  a  lower  jaw,  in  which  a  vertical  fracture  througli  the  body 
behuid  the  second  bicuspid  tooth,  and  another  through  the  neck  of  the  condyle, 
have  been  united  by  fibrous  tissue,  the  latter  fracture  after  great  displacement! 
The  detached  condyle  is  bant  almost  directly  inwards,  and  the  jaw  is  so  displaced 
upwards  that  the  condyle,  when  the  parts  are  viewed  in  profile  from  the  outer  asi)ect, 
is  almost  concealed  from  view. 

147.  A  lower  jaw,  broken  into  several  fragments  by  a  fall  on  the  chin.  One  fracture 
passes  vertically,  close  to  the  middle  line,  between  the  right  incisors  ;  and  from 
between  the  bicuspid  and  molar  teeth  on  either  side  another  fracture  extends 
obliquely  downwards  and  forwards  so  as  to  separate  the  jaw  into  four  main  frag- 
}n_ents.  The  two  anterior  molars  on  the  right  side,  with"  the  corresponding  part 
of  the  alveolar  border,  are  also  separated  from  the  rest ;  and  twelve  smaller  pieces 
have  been  detached,  chiefly  from  the  posterior  aspect  of  the  jaw.  ]2fi 

148.  The  lower  jaw  of  an  infant,  fractured  symmetrically  on  each  side  midway 
between  the  symphysis  and  the  angle.  On  the  left  side"  the  fragments  are  only 
loosely  connected  by  fibrous  tissue  and  a  strip  of  tlie  mucous  membrane ;  in  the 
cavity  between  them  lay  a  small  loose  sequestrum.  The  first  molar  tooth  is 
erupting  immediately  in  front  of  the  line  of  the  fracture.  On  the  right  side  the 
fragments  are  held  in  accurate  apposition  by  fibrous  tissue,  allowing  a  limited 
amount  of  movement  between  them  ;  on  this  side  the  fii'st  molar  tooth  is  still 
deeply  placed  in  the  bone.  5522 

From  an  infant  one  year  of  age,  who  fell  from  il  s  bed  ttiree  days  before  admission  to  D.  0.  H. 
The  left  cheek  was  much  swollen,  the  breath  fetid,  and  tlie  gum  lacerated  over  the  fracture  on 
the  left  side.  The  other  fracture  was  not  detected  until  the  child  was  examined  under  ehloro- 
i'orra  twelve  days  later.  Death  resulted  from  broncho-pneumonia  on  the  forty-fiflh  day. 
(Mr.  Hill's  Case-hook,  1880,  vol.  ii.  p.  4S3.) 


EltACrUBES  AND  rEACTrBE-DlSLOCATIONS  OE  TILE  SpINB. 

Fractures  of  the  vertebrae  resulting  from  direct  violence  usually  affect  the  spinous 
processes  (151)  or  laminse  (154).  Ct)mplete  fractures  extending  across  the  bodies 
and  arches  usually  result  from  forcible  flexion  of  the  spine  (155,  156).  If  the 
force  lead  to  rupture  of  the  ligaments  there  may  be  great  displacement.  In 
this  case  the  upper  part  of  the  spine  is  almost  invariably  displaced  forwards 
on  the  lower  (152,  155,  157),  although  occasionally  the  reverse  happens  (159), 
The  result  of  displacement  is  more  or  less  seriously  to  injure  the  cord,  sometimes 
merely  bruising  it  (149),  sometimes  completely  crushing  it  (156).  The  damage 
to  the  cord  may  be  caused  by  the  displacement  of  a  fractured  arch  (149),  but 
in  a  complete  fracture-dislocation  the  cord  is  most  commonly  crushed  betAveen 
the  lamina;  of  the  vertebra  above  the  line  of  fracture  and  the  body  of  the  vertebra 
below  (152).  It  not  infrequently  happens  that  the  amount  of  damage  to  the  cord 
indicates  that  the  displacement  at  the  time  of  the  injury  was  more  extensive  than  is 
subsequently  found  to  exist  (153). 

The  most  common  seats  of  fracture-dislocation  are  the  lower  cen  ical  region, (149), 
and  about  the  junction  of  the  dorsal  and  linn  bar  regions  (155,  157).  If  the  patient 
recover,  the  injured  vertebrae  become  firmly  united  by  bone,  even  though  the  dis- 
placement be  considerable  (157,  159). 

Fractures  of  the  odontoid  process,  and  of  other  parts  of  the  first  two  vertebrae,  are 
very  rare,  and  are  usually  immediately  fatal  (160). 

in  connexion  with  the  question  of  operative  interference  in  cases  of  Iracture  ot 
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the  spine,  No.  149  sliows  that  op.oration  should  be  undertaken  if,  together  with 
signs  of  fracture  of  the  arches,  there  are  symptoms  of  injury  to  the  cord.  If,  on 
the  other  hand,  the  cord  is  crushed  by  a  fracture-dislocation,  little  good  can 
be  expected  from  operation,  as  recovery  of  function  does  not  occur  even  wlien  the 
compression  of  the  cord -is  instantly  relieved  by  spontaneous  reduction  of  the 
displacement  (153). 

149.  A  sagittal  section  of  the  lower  five  cervical  vertebraB.  A  fracture  runs 
obliquely  downwards  aud  bacliwards  from  the  upper  anterior  edge  of  the  body 
of  the  sixth  (which  is  extensively  comminuted)  to  a  point  in  the  body  of  the 
seventh  6  mm.  below  its  upper  and  posterior  border;  the  intervertebral  substance 
between  them,  where  crossed  by  this  Hne,  is  torn.  The  anterior  common  ligament 
and  the  intervertebral  substance  above  the  sixth  are  also  ruptured.  The  spinous 
process  of  the  sixth  has  been  broken  across  near  its  root,  and  the  lamina  of  the 
fifth  through  its  middle.  The  posterior  fragments  of  the  bodies  project  slightly 
backwards,  and  the  detached  lamina  of  the  fifth  slightly  forwards,  upon  the  spinal 
cord,  the  surface  of  which,  about  the  seat  of  injury,  is  blood-stained  from  bruising 
of  its  substance. 

From  a  man  who  fell  backwards  clown  three  steps  of  a  ladder.  The  accident  was  followed  by 
paralysis,  both  of  motion  and  sensation  below  the  arms,  respiration  being  diaphragmatic. 
The  arms  were  flexed  and,  on  being  straightened,  at  once  resumed  their  former  position. 
There  was  tenderness  over  the  fifth  and  sixth  cervical  spinous  processed!,  and  pain  oa  manipu- 
lation.   Pulse  56;  respiration  16.    Death  occurred  two  days  after  the  accident. 

150.  The  lower  six  cervical  vertebrte  with  the  first  two  dorsal.  The  anterior  portion 
of  the  body  of  the  fifth  cervical  vertebra  has  been  extensively  crushed,  apparently 
by  forcible  flexion  of  the  neck ;  fragments  of  it,  held  together  only  by  shreds  of 
dried  tissue,  project  in  front,  whilst  posteriorly  the  body  is  divided  into  halves  by 
a  vertical  fissure,  and  its  lower  border,  in  consequence  of  the  bending  forwards  of 
the  column,  projects  shghtly  within  the  spinal  canal.  The  articular  processes  of 
the  fifth  and  sixth  vertebrae  are  widely  separated,  the  posterior  common  ligament 
having  been  ruptured.  The  arch  of  the  sixth  cervical  vertebra  is  fractured  across 
its  pedicles.  2652 

151.  The  lower  six  cervical  vertebrae  ;  the  spinous  process  of  the  sixth  has  been 
detached  by  a  fracture  through  its  base. 

152.  A  sagittal  section  of  the  lower  seven  dorsal  vertebra),  showing  a  fracture 
passing  across  the  column  through  the  body  of  the  ninth  vertebra,  the  upper  part 
of  which  is  displaced  forwards  upon  the  lower  to  such  an  extent  that  the  spinal 
cord  and  dura  mater  have  been  completely  divided  ;  the  anterior  common  lio-ament 
however,  is  untorn,  but  has  been  stripped  from  the  front  of  the  vertebra  below! 
The  plane  of  the  fracture  passes  obhquely  downwards  and  forwards  from  near 
the  middle  of  the  upper  surface  of  the  ninth  vertebra  to  its  lower  and  anterior 
border  ;  the  spinous  process  of  the  eighth  has  also  been  detached.  The  pleura  at 
the  seat  of  fracture  has  been  lacerated,  apparently  in  consequence  of  the  dis- 
placement;  its  surface  is  covered  with  a  layer  of  exudation  and  the  posterior 
surface  of  the  anterior  common  ligament  is  covered  with  a  similar  layer. 

153.  The  last  four  dorsal  vertebrae  with  the  corresponding  portion  of  the  spinal 
cord     The  body  of  he  eleventh  has  been  crushed,  apparently  with  little  dispC 
ment,  the  iipper  portion  of  the  column  slightly  overlapping  the  lower.    The  body 
of  the  tenth  vertebra  has  also  been  fractured  in  its  left  half.     The  edees  of  t  e 

ractured  parts  are  smoothly  rounded,  but  no  new  bone  appears  to  have  been 
formed  in  the,r  neighbourhood.  The  dura  mater  is  uninjured^  The  cor  presents 
no  evidence  of  damage  externally,  but,  owing  to  Ihe  displace.nent  oX^colT^^^^ 

elevenlh  veSr  ^""^^  "^^^  "PI-  border  olTe 
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The  spinous  processes  were  fractured,  but  there  wns  no  displacement  of  the  bones  beyond  that 
shown  m  the  specimen.  The  patient  lived  for  thirty-eight  days,  paraplegic.  It  is  probable 
that  the  spnie  was  displaced  at  the  time  of  the  injury  more  than  is  now  shown,  and  that  the 
cord  may  have  been  crushed,  although  the  dura  mater  is  uninjured. 

About  a  week  after  the  accident  the  penis  and  scrotum  became  swollen,  and  finally  extensive 
sloughing  took  place. 

After  death  the  bladder  was  found  thickened  and  soft,  and  contained  much  mucus. 

154.  Seven  dorsal  vertebrae  from  the  second  to  the  eighth  iiiehisive,  with  the  spinous 
process  of  the  first  and  adjoining  parts  of  the  ribs.  A  fracture-dislocation  has 
occurred,  involving  the  bodies  of  the  sixth  and  seventh  and  the  disk  between  them. 
The  upper  part  of  the  column  is  displaced  forwards ;  on  the  left  side  the  upper 
articular  process  of  the  seventh  vertebra  is  lying  behind  the  lamina  of  the  sixth, 
and  the  transverse  process  of  the  seventh  has  been  detached.  The  laminse  of 
all  the  vertebrae  preserved  in  the  specimen  are  fractured  on  the  right  side,  and 
those  of  the  fourth  and  eighth  on  the  left  side.  The  spinous  process  oE  the  first 
has  been  broken  through  its  extremity,  and  those  of  the  second,  fifth,  and  sixth 
through  their  bases, 

155.  The  lower  three  dorsal  with  the  first  two  lumbar  vertebrae.  The  tenth  dorsal 
has  been  dislocated  forwards  and  to  the  left  side  after  fracture  of  the  body  of  the 
vertebra  below.  Posteriorly  the  arches  have  been  sawn  away,  and  the  continuity 
of  the  spinal  canal  is  seen  to  have  been  almost  destroyed  by  the  displacement. 
On  the  right  side  the  eleventh  rib  was  dislocated  from  the  body  of  its  corresponding 
vertebra  and  carried  forwards  with  that  above ;  the  superior  costo-transverse 
ligament  is  intact  and  has  undergone  ossification.  The  fracture  itself  is  firmly 
united.  4112 

156.  The  corresponding  portion  of  the  spinal  cord  and  its  membranes  from  the 
same  case.  Opposite  the  seat  of  displacement  the  cord  has  been  completely 
torn  through,  the  pia  mater  and  arachnoid  have  been  ruptured  vertically,  and 
all  the  membranes  are  inseparably  adherent  together  at  the  level  of  greatest 
compression.  The  spinal  cord,  except  in  the  neighbourhood  of  the  injury,  which 
is  situated  just  above  the  lureibar  enlargement,  appears  unaltered ;  in  the  recent 
state  the  damaged  part  was  of  a  reddish  colour  and  somewhat  softened.  4113 

From  a  man  who  whilst  driving  bent  forwards  in  order  to  avoid  a  low  archwaj',  and  was  struck 
on  the  back  of  the  head  and  carried  backwards  iiito'  the  bottom  of  the  vehicle.  When  brought 
to  the  hospital  there  was  complete  paraplegia.  He  hved  for  about  three  months  after  the 
accident,  sinking  at  last  from  exhaustion  increased  by  large  bed-sores,  which  formed  over  the 
sacrum. 

157.  Part  of  a  spinal  column  fractured  through  the  last  dorsal  vertebra  twenty-six 
years  before  death.  The  contiguous  surfaces  of  the  two  portions  of  the  spine 
have  become  firmly  united  by  bone  after  displacement  of  the  upper  downwards 
and  forwards  upon  the  front  of  the  lower.  As  a  result  of  the  displacement  the 
upper  portion  of  the  spinal  canal  is  occluded,  whilst  the  lower  is  open  and  looks 
directly  upw  ards  :  further  displacement  has  apparently  been  prevented  by  the 
interlocking  of  the  parts.  Throughout  the  ])ortion  of  the  column  preserved  bony 
ankylosis  has  occurred  extensively,  in  parts  between  the  bodies  of  the  vertebra?, 
in  ])arts  between  the  articular  processes,  and  in  the  dorsal  region  between  the 
ribs  and  the  contiguous  vertebrse.  5383 

The  patient  when  26  vears  of  ngej  iell  - for  a  distance  of  00  feet  upon  his  abdomen,  some 
bricks,  from  a  wall  he  was  pulling  down,  striking  him  afterwards  upon  the  back.  There  was 
imn;iediate  paralysis  of  motion  and  loss  of  sensation  in  the  lower  limbs  and  m  the  truuk  as 
high  as  the  umbilicus.  The  patient  left  tJio  hospital  after  three  months.  Dm-ing  the  rest 
of  his  life  the  paralysis  remained  unchanged  ;  urine  dribbled  away,  and  the  bowels  required 
opening  by  enema ta  every  two  or  three  weeks;  otherwise  he  was  in  good  health  and  well 
nourished. 
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158.  Part  of  spinal  column,  in  which  considerable  deformity  has  occurred  as  the 
result  of  an  extensive  fracture  of  the  body  and  arch  of  the  first  lumbar  vertebra, 
the  upper  part  of  the  column  being  displaced  upon  the  front  of  the  lower.  The 
spines  and  arches  of  the  last  dorsal  and  first  lumbar  vertebrie  are  widely  separated, 
the  hgamenta  subflava  having  been  ruptured,  and,  in  the  interval,  part  of  the  dura 
mater  lies  exposed  to  view.  Near  the  lower  border  of  the  last  dorsal  vertebra  the 
diu-a  mater  has  been  torn  across  so  as  to  expose  the  lower  end  of  the  spinal  cord, 
the  posterior  part  of  which  is  ruptured.  An  incomplete  circle  of  new  bone  has 
been  formed  around  the  edge  of  the  fractured  body.  3269 

159.  The  lower  four  dorsal  and  first  lumbar  vertebrae,  showing  the  complete  repair 
of  a  fracture-dislocation  through  the  lower  part  of  the  body  and  arch  of  the  last 
dorsal  after  great  displacement  of  the  fractured  parts.  The  upper  part  of  the 
column,  contrary  to  what  is  usual,  is  displaced  downwards  heliind  the  lower,  and 
slightly  to  the  right  side,  and  is  so  bent  forwards  as  to  form  almost  a  right  angle 
with  that  below ;  the  lower  portion  of  the  spinal  canal  is  thus  occluded,  whilst  the 
opening  of  the  upper  looks  dow^nwards  and  backwards.  Masses  of  compact  bone 
occupy  the  angles  resulting  from  the  displacement,  and  aid  in  uniting  the  parts. 
The  spinal  canal  below  the  level  of  the  fracture  is  occupied  by  a  thin  bony 
tube,  probably  resulting  from  ossification  of  the  theca.  3223 

The  patient  was  a  man,  32  years  of  age,  who  fell  50  feet  from  a  tree.  He  lived  nine  years  and 
a  half  afterwards,  with  paralysis  of  the  lower  half  of  the  body.  No  sloughing  of  the  hips  or 
back  occurred,  and  blisters  would  heal,  though  slowly.  He  was  subject  to  occasional  attacks 
of  cystitis  and  neplii'itis,  from  one  of  which  he  died. 

160.  A.n  axis  separated  into  two  parts  by  a  fracture  passing  through  the  superior 
articular  surface  on  the  left  side  and  the  posterior  extremity  of  the  lamina  on  the 
right  side.    Two  small  fissui'es  run  from  the  main  fracture  into  the  body.  7244 

Prom  a  woman,  £et.  39,  who  was  found  dead  at  the  foot  of  a  flight  of  14  stairs.  No  other 
fractures  were  found. 


Feaoturbs  oi"  the  Sternum  and  Ribs. 

The  Sternum  is  fractured  usually  by  direct  violence  (161),  but  occasionally  it 
is  broken  by  forcible  bending  forwards  of  the  body  ;  the  fracture  is  said  also  to  have 
occiUTed  from  muscular  action.  The  fracture  is  usually  situated  towards  the  upper 
part  of  the  bone,  and  the  upper  fragment  overlaps  the  lower.  The  manubrium  may 
be  separated  from  the  body  ;  this  is  sometimes  spoken  of  as  a  dislocation. 

The  Ribs  or  their  Cartilages  may  be  broken  by  direct  violence  at  any  part ;  but 
more  frequently  the  fracture  results  from  the  indirect  violence  of  forcible  compression 
of  the  chest.  The  fracture  then  usually  occurs  in  the  middle  part  of  the  rib,  nearer 
the  posterior  than  the  anterior  extremity  (164),  and  most  commonly  involves  one  of 
the  middle  of  the  series.    The  fractures  are  frequently  multiple  (163). 

Fractures  of  the  first  rib  are  very  rare  (167). 

The  most  common  complications  of  fractures  of  the  ribs  are  wounds  of  the  pleura 
and  lung.  ^ 

161.  A  sternum  fractured  transversely  through  the  middle  of  its  body,  between  the 
third  and  fourth  costal  cartilages.  5330 

Prom  a  man  over  whoso  chest  a  brewer's  dray  passed,  causing,  in  addition,  fracture  of  some  of 
the  ribs.  After  death,  which  took  place  within  ten  days  of  the  accident,  one  of  the  lungs  was 
found  to  be  ruptured,  and  air  and  blood  had  passed  into  the  pleural  cavity.  The  fracture  of 
the  sternum  was  not  detected  during  life.  ^  wiuumo  oi 

162.  A  sternum  fractured  transversely  through  the  body  at  the  level  of  the  third 
costa  cartilages.  Posteriorly  a  scale  of  the  upper  fragment  has  been  torn  away 
and  the  periosteum  stripped  olf  as  far  as  the  manubrium.  3056 
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163.  Eight  ribs  of  the  right  side,  from  the  second  to  the  ninth  inclusive  AU  of 
them  excepting  the  first  and  last,  are  fractured  at  one  or  more  points  in  their 
length.  The  highest  three,  together  w  ith  the  last,  of  those  broken  present  each 
a  double  fracture,  the  posterior  talcing  a  course  obliquely  downwards  and  forwards, 
Avhilst  in  the  anterior  the  line  of  fracture  is  irregularly  transverse ;  in  the  lowest 
the  posterior  fracture  crosses  the  angle  of  the  rib,  and  on  the  inner  aspect  is  in- 
complete. 

164.  Three  ribs,  from  different  subjects,  fractured  in  the  neighbourhood  of  their 
angles,  and  united  after  varying  degrees  of  displacement  of  their  fragments, 

3076 

165.  A  fractured  rib  divided  longitudinally,  in  which  repair  has  taken  place  with 
deformit-y  resulting  from  the  displacement  of  the  anterior  fragment  inwards 
towards  the  thoracic  cavity.  3275 

166.  Part  of  the  wall  of  the  right  side  of  the  chest,  with  portions  of  six  ribs  all  of 
which  are  fractured  almost  in  the  same  vertical  line.  With  one  exception  the 
posterior  fragments  project  more  or  less  inwards.  Over  four  of  the  fractures  the 
parietal  pleura  is  torn,  and  the  whole  surface  of  the  serous  membrane  is  covered 
by  a  delicate  layer  of  inflammatory  exudation,  most  marked  in  the  neighbourhood 
of  the  fractures.  5830 

167.  The  first  rib  of  the  left  side,  showing  a  double  fracture.  The  posterior  fracture 
passes  through  the  neck  and  is  firmly  repaired  after  overlapping  of  the  upper 
surface  of  the  smaller  fragment  by  the  larger  one.  The  anterior  fracture  is 
parallel  with,  and  immediately  in  front  of,  the  groove  for  the  subclavian  artery. 
The  fracture  is  ununited,  and  very  little  new  bone  is  thrown  out  around  it.  5612 

The  cla-vicle  and  several  other  ribs  were  broken.  An  aneurism  of  the  subclayian  artery  followed 
the  injury  and  is  preserved  among  tlie  specimens  of  Aneurism. 

1 68.  Portions  of  two  ribs  repaired  after  fracture,  and  united  across  the  intercostal 
space  by  a  bridge  of  bone.  7192 

From  a  dissecting-room  subject  in  whom  there  were  extensive  traces  of  old  pleurisy  with  calci- 
fication 01  the  adhesions. 

169.  The  rib  of  a  quadruped  obliquely  fractured  and  united  after  antero-posterior 
displacement  of  the  fragments.  The  repair  has  been  effected  by  an  oval  mass  of 
new  bone,  along  the  middle  of  which  a  line  of  dried  tissue  indicates  that  one  half 
has  been  produced  around  the  contiguous  point  of  each  fragment,  and  that  the 
union  is  not  as  yet  completed.  3878 

170.  The  first  costal  cartilage  of  the  left  side,  with  the  adjoining  part  of  the  rib  and 
sternum.  The  cartilage  is  almost  completely  ensheathed  by  a  layer  of  boue;  both 
bone  and  cartilage  are  interrupted  across  the  middle  by  a  layer  of  white  fibrous 
tissue.  In  this  position  the  bone  surrounding  the  rib-cartilage  forms  a  distinct 
ridge.  A  similar  layer  of  fibrous  tissue  is  present  between  the  rib-cartilage  and 
the  sternum.  6928 

The  specimen  was  obtained  from  the  dissecting-room.  A  false  joint  between  the  first  rib  and 
its  cartilage,  or  dividing  the  outer  part  of  the  cartihige,  is  not  uncommou  in  oases  in  whicb 
tliere  is  much  bone  around  tlio  cartilnge,  and  is  probably  developed  as  a  compensation  for  the 
loss  of  mobility  resulting  from  the  ossification.  (See  Trans.  Patb.  Soc.  vol.  xxxiv.  1883, 
p.  223.) 

171  Parts  of  the  cartilages  of  the  7th,  8th,  and  9th  ribs  of  the  left  side,  showing 
repair  after  a  transverse  fracture  through  the  8th  and  9th.  The  inner  I'ragments 
overlap  the  outer  on  their  anterior  surface.  The  angles  ))etween  the  fractured 
ends  are  filled  up  in  front  with  fibrous  tissue  and  behind  with  bone.  The  pro- 
jecting ends  of  the  inner  fragments  are  covered  by  a  thick  hhrons  membrane.^ 

/  9^3 
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FEACTURES  OF  THE  BONES  OP  THE  UPPER  LIMB. 


Pbactuees  op  the  Clatiole, 

The  clavicle  is  most  commonly  fractured  about  its  middle  (172),  The  dis- 
placement resulting  is  due  : — 1st,  to  the  weight  o£  the  arm,  which  drags  the  outer 
fragment  down  below  the  level  of  the  inner;  and  2ud,  to  the  contraction  of  the 
uiuscles  passing  from  the  trunk  to  the  arm,  which  pull  the  outer  fragment  inwards 
beneath  the  upper :  at  the  same  time  the  tip  of  the  shoulder  is  directed  somewhat 
forwards,  so  that  the  inner  end  of  the  outer  fragment  is  pointed  slightly  backwards 
(172).  Fractures  also  occui-  between  the  conoid  and  trapezoid  ligaments,  when 
there  is  little  displacement  (179),  and  beyond  the  hgaments,  when  the  outer  fragment 
only  is  displaced,  being  rotated  so  that  its  outer  end  looks  forwards  and  its  inner 
backwards.    I'ractures  also  occur  occasionally  towards  the  sternal  end  (176). 

172.  Part  of  a  manubrium  with  the  two  clavicles.  The  left  clavicle  has  been 
fractured  somewhat  external  to  the  middle,  the  fragments  having  become  united  in 
a  bad  position.  The  bone  is  considerably  shortened  in  consequence  of  the  outer 
fragment  having  been  drawn  inwards  by  the  muscles  passing  from  the  trunk  to 
the  upper  limb  ;  and  the  weight  of  the  limb  has  led  to  a  displacement  of  the  outer 
fragment  below  the  inner  ;  the  inner  fragment  may  also  have  been  tilted  upwards 
by  the  action  of  the  sterno-mastoid  muscle. 

The  sharp  ends  of  the  fragments  are  smoothly  rounded,  and  their  union  is 
effected  by  two  thick  cylindrical  bridges  of  new  bone.  Extensive  deposits  of  new 
bone  have  taken  place  arouud  the  first  rib-cartilage  on  each  side. 

173.  A  left  clavicle  fractured  with  slight  obliquity  at  about  the  middle,  and 
completely  repaired  after  overlapping  of  the  fragments  and  slight  shortening, 
in  consequence  of  dropping  and  falling  inwards  of  the  bhoulder,  and  with  it  the 
outer  fragment  of  the  bone.  302  L 

174.  A  right  clavicle  repaired  after  a  fracture  which  has  occurred  near  the  junction 
of  its  outer  and  middle  thirds.  The  outer  fragment  has  undergone  displacement 
inwards  and  downwards  so  as  to  be  overlapped  by  the  inner,  and  is,  in  addition, 
slightly  tilted  forwai'ds,  its  acromial  articular  surface  coming  to  look  less  directly 
outwards  than  is  normal.  The  ed^es  of  the  two  fragments  have  become  smoothly 
rounded.  _  From  the  under  surface  of  the  outer  end  of  the  inner  fragment 
there  projects  an  oval  nodulated  mass  of  osseous  substance  with  a  flattened 
niferior  surface,  apparently  a  part  of  the  callus  which  has  rested  upon  the  coracoid 
process  of  the  scapula.  Both  the  articular  ends  of  the  bone  have  been  affected 
with  rheumatoid  arthritis. 

175.  A  right  clavicle  fractured  with  comminution  somewhat  external  to  the  middle 
The  detached  fragments,  as  well  as  the  broisen  ends  of  the  bone  itself,  are  buried 
in,  and  held  firmly  together  by,  an  oval  mass  of  reticulated  new  bone.  3021 

176.  A  right  clavicle,  greatly  deformed  from  the  displacement  following  a  fracture 
near  its  sternal  end,  and  close  to  the  outer  side  of  the  attachment  of  the  eosto-" 
clavicular  ligament.  _  As  a  result  of  the  falling  inwards  of  the  shoulder,  the  end  of 
the  outer  fragment  is  projected  forwards  and  comes  to  lie  in  front  of  the  inner. 

3021 

^"^"^^^  J^^'^^'k'''- fr'^        right  clavicle  fractured  obliquely  outside  the  attachment 
of  the  rhomboid  ligament,  and  repaired  after  displacement  of  the  inner  end  of  the 
outer  fragment  inwards  and  forw  ards.  -ro- 
From  tho  dissecting-room. 
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i  ^"^P^^'^f^  after  ^  h'&ctuve  close  to  the  inner  side  of  the  attach- 

meat  of  the  coraco-clavicular  liga.neut.  Considerable  displacement  a^'d  sho.  t  ". 
have  resulted  from  the  falling  inwards  and  dropping  of  the  shoulder,  the  end  of 

W   r    T'''V^^"S,  ^'T'\  The\nion  is  strengthened  by  a 

sheet  of  new  bone  formed  withm  the  angle  resulting  from  the  displaclment.  3021 

179.  The  outer  half  of  a  right  clavicle  which  has  been  broken  across  between  the 
ir/.!.?  coraco-clayicular  ligament;  beyond  a  sharp  forward  bend  at  the  seat 
ot  fracture  no  deformity  has  occurred.  3Q21 

180.  A  left  clavicle  fractured  near  its  middle,  in  which,  owing  probably  to  movement 
ot  the  fragments,  no  osseous  union  has  been  effected,  although  an  abundance  of 
new  bone  has  been  produced  upon  its  broken  ends.  3021 


Fracttjees  of  the  Scapula. 

The  most  common  injury  to  this  bone  is  a  fracture  separating  the  extremity  of 
the  acromion  process  (181),  which  may  be  repaired  by  fibrous  tissue.  Some  o 
these  fractures  may  result  from  separation  of  the  acromial  epiphysis,  but  generally 
the  line  of  separation  does  not  exactly  correspond  to  the  normal  epiphysial  line 
instances  of  detached  acromion  (the  so-called  os  acromiale)  are  not  unfrequently 
met  with,  in  which,  from  the  absence  of  displacement  or  other  signs  of  injury,  it 
would  seem  probable  that  the  anomalous  articulation  has  been  formed  spontaneously 
without_  fracture.  Specimens  illustrating  these  conditions  are  contained  in  the 
Anatomical  Series.  Fracture  of  the  coracoid  process  is  rare  (187);  it  is  said  to 
have  resulted  from  muscular  action.  All  other  fractures  are  the  effect  of  considerable 
violence,  and  are  irregular  in  character  (182).  The  most  frequent  is  perhaps  a 
transverse  fracture  somewhere  between  the  spine  aud  the  lower  angle,  the  displace- 
ment being  always  slight  (186).  In  rare  instances  fractures  may  involve  the  neck 
or  glenoid  fossa  (182)  ;  the  smaller  fragment  may  then  include  the  coracoid  process 
(182,  185).  ^ 

181.  A  left  scapula  the  extremity  of  the  acromion  of  which  has  been  separated  bv  a 
fall  on  the  shoulder.  In  the  recent  state  a  false  joint  existed  between  the  fragments. 

200 

182.  A  right  scapula  recently  fractured.  One  fracture  passes  almost  horizontally 
outwards  from  the  junction  of  the  middle  and  upper  thirds  of  the  glenoid  fossa 
to  the  middle  of  the  upper  border  of  the  bone,  thus  completely  detaching  the 
coracoid  process.  From  the  middle  of  this  fracture  a  fissure  passes  vertically 
downwards  into  the  body  of  the  scapula  for  4  cm.,  and  ends  by  turning  up  in 
aTJ-shape.  The  acromion  process  has  also  been  fractured  at  its  junction  with 
the  spine.  4980 

183.  A  right  scapula  which  has  been  completely  separated  into  two  parts  by  a 
transverse  fracture  passing  from  a  point  immediately  below  the  glenoid  fossa  to  a 
point  in  the  vertebral  border  at  the  lower  angle  of  the  triangular  surface  at  the 
root  of  the  spine.  The  alteration  in  the  shape  of  the  acromion  process  has 
resulted  from  disease  of  its  articulation  with  the  clavicle.  3102 

184.  A  right  scapula  extensively  fractured  as  the  result  of  direct  violence.  One 
fracture  crosses  the  bone  transversely  in  exactly  the  same  position  as  in  the  last 
specimen.  From  this  fracture  several  fissures  pass  downwards  to  the  axillary 
and  vertebral  borders,  aud  another  extends  upwards  across  the  spine  through  the 
supraspinous  fossa,  aud  is  joined  by  a  fissure  beginning  at  the  great  scapular 
notch.  5382 

The  iujuries  wore  sustnined  in  a  railway  accideut;  several  other  bones  were  brokeu,  aud  there 
were  also  internal  injuries. 
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185  A  left  scapula  extensively  fractured  as  the  result  of  a  railway  accident.  One 
iV^cfure  crosses  the  bone  transversely  above  the  spine  and  is  joined  by  another 
mnnin' "nto  the  upper  border,  thus  completely  detachnig  the  coracoid  process 
The  acrombn  process  has  been  detached  at  its  junction  with  the  spme  and 
numerous  fissures  run  through  the  body  of  the  bone. 

186  A  left  scapula  in  which  an  irregularly  transverse  fracture  of  the  body  has  been 
repaired  after  overlapping  of  the  upper  fragment  by  the  lower,  posteriorly.  3092 

187  Parbs  of  the  scapula  and  clavicle  of  the  left  side.  The  extremity  of  the 
coracoid  process  has  been  detached  by  a  fracture,  and  is  united  to  the  rest  of  the 
bone  by  a  thick  band  of  fibrous  tissue.  5547 

From  the  body  of  an  old  woman,  in  the  dissecting-room. 


Feactubes  or  the  Humerus, 

Eractures  of  the  humerus  occur  (1)  about  its  head  and  neck,  (2)  in  the  shaft,  an 
(3)  at  its  lower  extremity. 

1.  (ft)  Separation  of  the  great  tuberosity;  the  fragment  is  displaced  backwards 

and  upwards  beneath  the  acromion  by  the  muscles  attached  to  it  (188,  189). 
(6)  Fracture  of  the  anatomical  neck  (190).    This  is  very  rare ;  it  may  be 
impacted. 

(c)  Fracture  of  the  surgical  neck.  In  this  the  displacement  is  very  marked. 
The  upper  fragment  is  abducted  and  rotated  outwards  by  the  muscles 
attached  to  the  great  tuberosity.  The  lower  fragment  is  drawn  inwards  by 
the  pectoralis  major,  latissimus  dorpi,  and  teres  major,  and  upwards  into  the 
axilla  by  the  biceps,  triceps,  coraco-brachialis,  and  deltoid  (191,  192).  This 
fracture  may  be  impacted. 

(cl)  Separation  of  the  upper  epiphysis. 

2.  Fracture  of  the  shaft  is  usually  oblique,  and  occurs  above  or  below  the  attach- 

ment of  the  deltoid.  That  fragment  to  which  the  deltoid  is  attached  is 
displaced  outwards  (197). 

3.  (a)  Fracture  of  the  inner  condyle. 

(b)  Fracture  separating  one  condyle  and  extending  into  the  joint. 

(c)  Fracture  taking  a  T-shape,  seiDarating  both  condyles  from  the  shaft  and 
from  each  other  (199). 

(d)  Separation  of  the  lower  epiphysis. 

In  c  and  cl  the  lower  fragments  are  always  displaced  backwards  with  the  bones  of 
the  forearm. 

188.  The  upper  part  oE  a  left  humerus,  together  with  the  scapula  and  parts 
surrounding  the  shoulder- joint.  The  great  tuberosity  of  the  humerus  has  been 
broken  ofE  by  direct  violence,  and  the  upper  part  of  the  capsule  ruptured.  6016 

189.  A  left  scapula  with  the  upper  part  of  the  humerus.  The  great  tuberosity  of  the 
latter  has  been  detached  and  is  wanting.  The  subscapularis  muscle  has  been 
torn  from  its  insertion.  3085 

W.  E.,  a  man  set.  50,  was  admitted  into  the  London  Hosijital,  under  the  care  of  Mr  Henrv 
Thomson,  on  Dec.  6,  1760,  having  received  an  injury  to  tlie  shoulder  by  the  sudden  recoil  of 
a  wheel  used  in  twisting  a  rope.  There  was  a  considerable  hollow  under  the  acromion  •  the 
elbow  was  somewhat  elevated  and  turned  outwards,  and  could  not  be  brought  to  the  side 
ot  the  body ;  the  head  of  the  luimerus  could  be  felt  high  up  in  the  axilla  Attemnts  to 
reduce  the  dislocated  head  were  made,  but  without  success.  The  patient  died  on  Tt/o  94 
from  "  a  lever,  attended  with  a  violent  sore  throat."  ' 
Post  mortem,  the  head  of  the  humerus  was  "found  lodged  on  the  inside  of  the  neck  of 
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190.  A  right  scapula  and  humerus.    The  head  of  the  humerus  is  wholly  wanting  i„ 
11CC.K     ihe  muer  surface  of  the  tuberosities,  concave  and  deeulv  elett  aero«a  the 

J^'z;^t£;^:-iz:iJ^  t-^  a^s^-^osS-r/tu-h 

It  remcams  concave  in  the  vertical  direction.  unjy,  laougn 

xvJ^]?>f'"^i'"^''''/"''^'T''  ^""""r'^  «^  ^"^P^^'^  resembling  tl.at 

Mliicii  has  been  formed  upon  the  upper  end  of  the  humerus.  3051 

It  is  stated  that  the  changes  were  the  result  of  injury. 

191.  A  left  humerus  fractured  through  its  surgical  neck  and  repaired  after  slight 
displacement  of  the  shaft  forwards  and  inwards.  The  liue  of  fracture  rSns 
clov\  nw^ards  and  backwards  from  immediately  below  the  small  tuberosity  to  a  point 
6  cm.  below  the  low;er  margin  of  the  head;  a  shallow  A' -shaped  furrow  on  the 
posterior  aspect  marks  the  obliquity  of  the  injury.  5I84 

192.  The  left  humerus  of  an  old  person,  fractured  at  some  time  in  the  same  manner 
as  the  preceding,  and  repaired  after  similar  displacement.  The  whole  bone  is  ex- 
ceeduigly  atrophied,  the  cancellous  tissue  of  its  interior  having  been  almost  wholly 
removed.  The  upper  extremity  is  flattened  laterally,  and  the  size  of  the  head  is 
somewhat  diminished.  In  consequence  of  the  displacement  the  bicipital  groove 
presents  a  shallow  S-shaped  curvature,  within  the  ccncavities  of  which  its  edo-es 
are  raised  by  bony  outgrowth.  313- 

193.  The  upper  half  of  the  left  humerus  of  an  old  person,  recently  fractured  in  an 
irregular  transverse  line  through  its  surgical  neck  ;  portions  of  the  wall  have  also 
been  detached.  17-59 

194.  A  left  humerus  which  has  been  fractured  obliquely  and  with  comminution 
through  its^  upper  third,  and  in  which  the  parts  are"  firmly  consolidated.  A 
fragment,  7  cm.  long,  sharply  pointed  below,  and  firmly  united  with  the  rest 
of  the  bone,  projects  prominently  from  its  outer  side,  apparently  after  having 
been  displaced  by  the  action  of  the  deltoid.  3880 

195.  A  left  humerus  fractured  obliquely  downwards  and  inwards  through  its  upper 
third,  and  from  the  outer  aspect  of  which  a  portion,  15  cm.  in  length,  reaching 
from  the  greater  tuberosity  to  the  middle  of  the  shaft,  has  been  spht'off.  Except 
at  the  lower  posterior  margin  of  the  fragment,  and  for  a  short  distance  anteriorly 
in  the  line  of  the  other  fracture  (where  intervals  exist  between  the  fragments), 
all  the  parts  are  firmly  blended,  and  their  union  is  strengthened  by  masses  of  new 
bone.  3177 

196.  A  right  humerus  divided  longitudinally,  showing  a  transverse  fracture  through 
the  middle  of  its  shaft.  Union  has  occurred  afi;er  angular  displacement  of  the 
fragments  forwards,  and  rotation  of  the  lower  fragment  inwards.  The  medullary 
canal  at  the  seat  of  injury  is  still  occupied  by  the  remains  of  the  internal  callus. 
There  is  a  deep  groove  in  the  new  bone  on  the  inner  surface,  apparently  for  the 
passage  of  the  uluar  nerve.  3138 


197.  A  left  humerus  showing  repair   after  an  oblique  fracture  through  the 
middle  of  its  shaft.    Some  out\^•ard  displacement  of  the  upper  of  the  fragments, 
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due  to  the  action  of  the  deltoid,  has  occurred,  whilst  the  lower  has  been  drawn 
upwards  and  tilted  forwards  so  as  to  overlap  the  former.  A  columnar  mass 
ot-  new  boue,  almost  as  thick  as  the  shaft  itself,  with  a  similar  surface,  and 
about  7  cm  long,  couuects  the  fragments  on  their  inner  aspect,  bridging  the 
angle  which  has  resulted  from  the  displacement.  The  musculo-spiral  nerve 
probably  passed  along  the  groove  and  tlu-ough  the  canal  on  the  posterior  surface. 


198 


A  right  humerus,  divided  longitudinally,  showing  repair  of  an  obliqne  fra 


(  fracture 


throu 


...o-h  the  lower  third  of  its  shaft.  The  lower  fragment  is  greatly  increased  ni 
size"  and  its  texture  very  close,  owing  to  loug-continned  inflammation  arising 
from  necrosis  of  a  portion  of  its  cancellous  tissue.  The  central  cavity  in  which 
the  sequestrum  lay  opens  on  the  outer  aspect  of  the  bone  by  a  rounded  aperture. 
The  medullary  cavity  in  the  neighbourhood  of  the  fracture  is  filled  with  new  bone, 
and  a  considerable  deposit  has  occurred  on  the  posterior  surface  of  the  uppt-r 
fragment.  "^^^'^ 
There  is  no  history  to  the  specioieu,  but  the  fracture  was  ia  all  probability  a  compound  one. 

199.  The  lower  half  of  a  left  humerus,  with  parts  of  the  radius  and  ulna.  The 
humerus  is  transversely  fractured  about  2  cm.  above  the  inner  condyle,  and 
its  lower  fragment  split  vertically  by  a  fracture  leading  downwards  into  the 
elbow-joint  along  the  groove  between  the  napitellum  and  the  trochlear  surface  ; 
together  the  lines  of  fracture  have  the  form  of  the  letter  T.  A  portion  which 
was  detached  from  the  front  of  the  inner  of  the  lower  fragments  is  missing. 
The  only  signs  of  repair  consist  in  a  slight  deposit  of  bone  on  the  upper  fragment, 
and  the  rounding  off  of  some  of  the  fractured  edges.  3725 

From  a  man  who  fell  12  feet  from  a  ladder.  The  fracture  was  compound.  Suppuration 
within  the  joint  and  escape  of  pus  by  the  external  wonud  followed.  The  limb  was  amputated 
four  weeks  after  the  accideut.    The  patient  recovered. 

200.  A  plaster  cast  of  a  left  elbow,  showing  the  deformity  I'esulting  from  a 
T-shaped  fracture  of  the  lower  end  of  the  humerus.  Viewed  from  the  outer  side, 
tlireo  distinct  prominences,  placed  vertically  one  above  the  other,  are  recognizable. 
The  upper  of  these  is  the  external  condyle,  the  middle  the  olecranon,  and  the 
lowest,  which  forms  a  marked  projection,  is  caused  by  the  displacement  of  the 
inner  portion  of  the  lower  extremity  of  the  humerus.  5791 


rilACTtTRES  OF  THE  TJlNA. 

Practures  of  the  ulna  may  occur  at  any  part,  usually  from  direct  violence  (205). 
The  olecranon  is  often  broken  off  by  falls  or  blows  on  the  elbow.  It  is  drawn 
upwards  by  the  action  of  the  triceps  and  seldom  unites  by  bone  (201,  203).  This 
fracture  implicates  the  articular  surface. 

201.  The  upper  ends  of  the  bones  of  a  left  forearm.  The  olecranon  has  been 
detached  by  a  transverse  fracture  ti)rough  its  lowest  part,  and  shows  no  signs  of 
bony  union.  A  fracture  has  also  occurred  in  the  head  of  the  radius,  the  outer 
part  of  which  is  united  to  the  rest  of  the  bone,  with  considerable  displacement 
outwards.  The  edges  of  the  several  articular  surfaces  are  bordered  with  bony 
outgrowths,  the  result  of  rheumatoid  arthritis.  4584 

The  fracture  of  the  olecranon  was  probably  united  by  fibrous  tissue. 

202.  The  hones  of  a  right  elbow-joint,  in  which  the  olecranon  has  been  detached 
by  fracture.  The  fracture  was  comminuted,  and  a  considerable  fragment  is 
missuig.  »  ^gg^ 
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wards  and'baotwa^d^  K  fhTe  an  e  o^p.:"Tlr''r"?  ""'tl^  "o""- 
posterior  part  of  tlie  small  °mnok\  cavitv    Xlnf  q       f  ' 

processes  of  the  ulna  have  become  firmly  united  it     SeJbb  ^ 
dou^nwards  and  forwards.    A  considerable  mass  of  bone  has  been  throvvn  o  J 
around  the  coronoid  process,  and  the  cUsplacement  of  the  olecranon  has  Zat  v 
the  tE  of'  ^'^/-d  cavity    The  fracture  of  the  radius  has "ifarttS 

dotnvvird.  1-  head,  and  the  fragment  has  united  after  displacement 
downwaids  for  l-o  cm  Au  irregular  deposit  of  bone  is  present  around  the 
articular  surface  of  the  humerus  on  its  posterior  aspect.  The  forearm  bones  were 
displaced  backwards  so  that  the  articulation  with  the  humerus  is  formed  only  by 
the  detached  fragment  of  the  coronoid  process  and  the  head  of  the  radius,  with  the 
surrounding  callus,  the  radius  being  fully  pronated, 

205.  A  right  ulna  fractured  across  the  middle  of  its  shaft,  and  united  after  antero- 
posterior overlapping  of  the  fragments,  the  lower  of  which  hes  in  front  of  the 
upper.  ^gg2 

206.  A  left  ulna  fractured  obliquely  at  the  junction  of  the  middle  and  lower  thirds 
and  repaired  with  scarcely  any  deformity.  4966 

207.  A  left  ulna  fractured  transversely  at  the  junction  of  its  third  and  lowest 
fourths,  and  firmly  repaired  with  angular  deformity  outwards.  49(i6 


Feaottobs  op  the  Eaditjs. 

Fractures  of  the  Badius  may  involve  the  shaft  or  either  extremity,  more  frequently 
the  lower. 

1.  Upper  extremity. 

(a)  Longitudinal  of  head  (201,  204). 
(6)  Fracture  of  neck. 

2.  Shaft. 

(a)  Above  the  insertion  of  the  pronator  radii  teres.  In  this  fracture  the  upper 
fragment  is  supinated  (208,  209)  and  consequently  the  hand  must  be  kept 
in  a  similar  position  during  the  process  of  repair.  Want  of  attention  to  this 
point  will  result  in  the  union  of  the  two  fragments  in  dilSereut  positions  of 
rotation,  and  partial  or  complete  loss  of  the_  power  of  supinating  the  hand. 

(6)  Below  the  insertion  of  the  pronator  radii  teres.  In  this  fracture  the  upper 
fragment,  being  acted  upon  both  by  pronators  and  supinators,  is  brought  into 
a  mid-position,  and  consequently  the  hand  must  be  kept  in  this  position  during 
the  process  of  repair. 

3.  Lower  extremity. 

The  most  frequent  and  important  injury  to  this  part  of  the  bone  is  that  known 
as  Colles's  fracture.  This  is  always  the  result  of  indirect  violence  from  falls  on  the 
extended  hand.  The  fracture  occurs  transversely  within  3  cm.  of  the  articular 
surface  (212  et  seq.).  The  lower  fragment  is  displaced  backwards  with  the  carpus, 
and  at  the  same  time  tlio  compact  tissue  of  the  posterior  ])art  of  the  upper  fragment 
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is  driven  into  the  cancellous  tissue  of  the  lower,  and  may  become  firmly  impacted 
(214).  The  anterior  edge  of  the  upper  fragment  projects  sharply  m  front  Ih  s 
impaction  shortens  the  radius  and  causes  displacement  of  the  hand  to  the  radial  side 
(212). 

208  A  left  radius  obliquely  fractured  through  the  upper  third  of  its  shaft  a  short 
distance  below  the  tuberosity.  Union  has  occurred  after  displacement  of  the  lo\yer 
fragment  inwards,  backwards,  and  upwards  behind  the  upper,  and  after  supination 
of  the  upper  fragment  and  pronation  of  the  lower. 

209.  A  right  radius  and  ulna,  the  former  of  which  has  been  fractured  obliquely  above 
the  middle  of  its  shaft.  The  union  is  somewhat  angular,  and  whilst  the  upper 
fragment  is  supinated  the  lower  is  strongly  pronated.  ^192 

It  is  highly  probable  that  the  fracture  was  compound,  since  the  ulna,  although  showing  no 
signs  of  having  been  fractured,  is  altered  in  shape  by  an  inflammatory  deposit  of  new  bone 
opposite  the  seat  of  injury. 

210.  The  radius  and  ulna  of  the  left  side,  the  former  of  which  has  been  repaired 
with  very  shght  deformity  after  an  oblique  fracture  through  the  middle  of  its 
shaft.  New  bone  has  been  formed  on  the  adjacent  part  of  the  ulna,  and  a  false 
joint  existed  between  this  and  a  projecting  mass  of  callus  on  the  radius.  The 
lower  end  of  each  bone  has  also  been  fractured  and  is  firmly  repaired  with  slight 
deformity.  6857 

From  the  dissecting-room. 

211.  Cast  of  a  left  forearm  and  hand,  showing  a  considerable  dorsal  prominence 
resulting  from  the  faulty  repair  of  a  fracture  of  the  lower  half  of  the  shaft  of  the 
radius.  5724 

212.  The  bones  of  a  right  hand  and  forearm,  with  their  ligaments.  The  radius 
has  been  fractured  transversely  within  2  cm.  of  its  lower  extremity  (Colles's 
fractiu-e).  Union  has  occurred  after  considerable  displacement  of  the  lower 
fragment,  the  malposition  of  which  has  been  almost  unrelieved  by  treatment. 
This  fragment,  together  with  the  hand,  is  displaced  backwards  and  somewhat 
outwards,  and  is  at  the  same  time  turned  on  its  transverse  axis,  so  that  its  carpal 
articular  surface  is  directed  backwards  as  well  as  downwards. 

The  displacement  of  the  lower  fragment  with  the  carpus  gives  rise  to  the  dorsal 
prominence  seen  in  Colles's  fracture ;  the  lower  end  of  the  upper  fragment 
projects  sharply  forwards,  occasioning  the  prominence  on  the  palmar  aspect. 
The  styloid  process  of  the  idna,  owing  to  the  outward  displacement  of  the  hand,  is 
more  prominent  than  natural. 

213.  A  left  radius  repaired  after  a  fracture  across  its  shaft  within  2*5  cm.  from  its 
lower  end  (Colles's  fracture).  The  deformity  which  has  resulted  is  identical  with 
that  in  the  preceding  specimen,  the  lower  fragment  being  both  displaced  and  rotated 
backwards,  and,  in  addition,  carried  outwards  so  as  to  form  a  marked  projection 
upon  the  outer  border  of  the  lower  end  of  the  bone. 

214.  A  similar  specimen,  showing,  however,  less  outward  displacement  and  turnino- 
back  of  the  lower  fragment.  The  section  which  has  been  made  of  the  fractured 
part  shows  the  posterior  wall  of  the  upper  fragment  to  have  been  impacted  into 
the  cancellous  tissue  of  the  lower. 

215.  A  right  radius  repaired  after  having  been  fractured  across  the  lower  part  of  its 
shaft,  close  above  the  articular  end.  The  lower  of  the  fragments  is  slfo-htlv  dis- 
placed behind  the  upper.  4265 

216.  Cast  of  a  right  hand  and  lower  half  of  the  forearm,  from  a  case  of  Colles's 
'^.i^^^^:''       '"'^'^'-^^^     ''^^         ^0  --ponded 
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and  also  outwaris  the  l,,.„d  being  Jmewhat  Vbclucte     1.  o  S  °f  \t  nl^^^ 
e,^^of  the  uppe,  fragment,  exi.,  „po.  the  p':,—':^  Z 

S^lrr,'r"°!,-°°"f'',  ''^  'li»Pl»='="«"t  ot'the  carp'  '  *  L  1,"  v  r" 
wfl      .  f        "I  T  O"  tl»  anterior  aspect  a  a  somewhat  h  ler 

JS|Lr.t''ofTheTdrul''"^^°''™  '-->'™^">!5  '°       lower  end  of  .he  f^r 


Pkacttjees  op  the  Eaditjs  asd  Ulna. 

•  L.^^^f  .r'r  ^'T,.'o^^''^?  """^  violence,  and  are  most  common  in  the  lower 

halt  of  the  bones  (218)^  Occasionally,  as  the  result  of  improper  treatment,  the 
two  bones  become  united  by  a  mass  of  callus  between  them. 

218.  A  right  radius  and  uhia  fractured  about  4  cm.  above  their  lower  ends  The 
±raj:-tures  have  united  after  a  shght  displacement  of  the  lower  Iragments  backwards 
and  inwards,  the  interval  between  them  being  preserved  unaltered.  3994 

219.  The  bones  of  a  left  forearm,  each  of  which  is  the  seat  of  an  ununited  fracture 
above  the  middle  of  the  shaft.  The  several  fragments  are  enveloped  in  irregular 
masses  of  nodulated  new  bone  ;  marked  angular  deformity  backwards  is  present 
in  each  bone,  the  lower  fragment  of  the  radius  lying  to  the  inner  side  of  the  upper 

one.  gjgjj 

The  fracture  was  compound,  and  was  probably  followed  by  necrosis. 

220.  Cast  of  the  left  hand  and  forearm  of  a  child,  in  which  a  fracture  of  the  radius 
and  ulna  near  their  middle  has  united  with  angular  displacement  of  the  fragments 
towards  the  ulnar  side.  ° 

221.  Cast  of  a  right  Land  and  adjoining  part  of  the  forearm,  from  a  case  of  fracture 
of  the  lower  end  of  the  radius,  showing  marked  displacement  of  the  lower  fragment, 
with  the  hand,  backwards  upon  the  upper.  The  lower  end  of  the  upper  fragment, 
covered  by  the  flexor  tendons,  forms  a  smooth  elongated  swelling  in  front  of 
the  forearm  immediately  above  the  wrist-joinfc.  The  displaced  lower  fragment 
forms  an  equal,  though  more  abrupt,  swelling  on  the  dorsal  aspect.  The  lower 
end  of  the  ulna  appears  also  to  have  been  fractured. 


FllACTUJBES  01'  THE  BoKES  OP  THE  HaND. 

Fractures  of  the  metacarpal  bones  result  usually  from  blows  on  the  knuckles  of 
the  closed  fist,  and  occur  most  frequently  in  the  distal  half  of  the  bones.  Simple 
fractures  of  the  phalanges,  resulting  mostly  from  direct  violence,  are  not  common. 

222.  The  phalanges  of  one  of  the  fingers.  Through  the  base  of  the  second  phalanx 
on  one  side  a  fracture  has  extended  into  the  first  interphalangeal  joint,  the 
articular  surfaces  of  which  have,  in  part  of  their  extent,  been  destroyed  by 
ulceration.    The  fragments  are  partially  united  by  bone.  2951 
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FEACTUEES  OF  THE  BONES  OF  THE  LOWEE  EXTEEMITY. 
Ekacttikes  or  tue  Pelyis. 

These  occur  almost  always  as  the  result  of  violent  compression. 

lu  this  case  it  is  most  common  to  find  the  line  of  fracture  crossing  the  rami 
of  the  pubis  and  ischium  and  the  thyroid  foramen  in  front,  while  posteriorly 
the  sacro-iliac  articulation  of  the  opposite  side  is  often  torn  through  (226,  22J). 
More  irregular  fractures  are,  however,  not  uncommon  (228).  When  the  inferior 
ramus  of  the  pubis  is  implicated  and  the  two  sides  are  pressed  forcibly  together,  the 
upper  end  of  the  fractured  ramus  may  be  driven  in  under  the  pubic  arch  and  tear 
the  urethra. 

Fragments  of  the  ihac  crest  are  sometimes  broken  off  by  direct  violence  (223,  224). 
Fracture  of  the  brim  of  the  acetabulum  occasionally  complicates  dislocation  of  the 
hip-joint,  and  in  very  rare  instances  the  floor  ot  the  acetabulum  has  been  broken. 

223.  A  left  hip-bone,  from  the  iliac  part  of  which  an  elongated  portion  of  the 
upper  border,  extending  from  the  anterior  superior  spine  to  the  back  of  the  iliac 
fossa,  has  been  detached  by  a  fracture,  and  has  united  with  the  rest  of  the  bone 
after  slight  displacement  downwards  within  the  fossa.  A  nodulated  ridge  of  new 
bone  projects  directly  outwards  from  the  edge  of  the  main  fi-agment.  3039 

224-  The  right  half  of  a  pelvis.    From  the  iliac  part  of  the  hip-bone  a  portion, 
including  almost  its  upper  half,  has  been  detached  by  a  fracture  ;  union  has 
occurred  after  slight  inward  displacement  of  the  fragment. 
The  upper  part  of  the  anterior  sacro-iliac  ligament  is  ossified. 

225.  The  anterior  half  of  a  pelvis  fractured  on  each  side  almost  symmetrically  across 
the  thyroid  foramen.  Above,  the  fracture  passes  through  the  front  of  the 
acetabulum  from  the  ilio-pectineal  eminence  to  the  cotyloid  notch,  and  below, 
through  the  lower  part  of  the  ramus  of  the  ischium.  On  the  left  side  there  is,  in 
addition,  an  incomplete  fissured  fracture  of  the  superior  ramus  of  the  pubis.  4750 

The  injury  was  caused  by  a  brewer's  dray  passing  over  the  pelvis. 

226.  The  pelvis  of  a  young  subject  fractured  almost  symmetrically  across  the  thyroid 
foramen  on  each  side.  Above  the  foramen  the  fracture  passes  through  the  outer 
end  of  the  superior  pubic  ramus,  and  below,  through  the  ischio-pubic  rami.    On  the 

■  right  side  the  lower  fracture  is  2  cm.  below  the  lower  border  of  the  symphysis,  and 
in  addition  there  is  an  incomplete  fracture  at  the  lower  part  of  the  ramus  of  the 
ischium.  A  small  fragment  has  been  detached  from  the  anterior  border  of  the 
auricular  surface  of  the  sacrum  on  the  left  side,  showing  that  the  sacro-iliac 
articulation  on  this  side  was  torn  open.  5362 

227.  A  pelvis  fractured  in  the  same  situation  ns  the  preceding,  but  on  the  rioht 
side  only;  the  fracture  of  the  superior  pubic  ramus  is  incomplete  posteriorly. 
Tortious  of  the  margin  of  the  auricular  surface  of  the  sacrum  on  the  left  side  have 
been  broken  away  by  forcible  separation  of  the  articulation  ;  and  a  sixth  sep-ment 
ot  the  sacrum  has  been  detached  from  the  rest  of  the  bone.  3020 

228.  An  oblique  pelvis,  showing  repair  of  an  extensive  fracture.  The  obliquity  of 
the  pelvis  is  associated  with  the  presence  of  a  lumbo-sacral  vertebra,  which  has 
in  Its  lett  halt  the  characters  ot  a  sacral  vertebra. 

On  the  right  side  a  fracture  passes  through  the  ilium  in  a  line  from  the  sacro- 
hac  articulation  to  the  anterior  inferior  iliac  spine,  the  upper  part  of  the  bone 

ahol  ?hf  .     ^"'^  '"^''^  Tf^'  '-^"d  ^'^e  outer  angle  of  the 

ala  of  the  sacrum  being  impacted  between  the  two  fragments.  Eepair  is  comnlete 
an  1  there  is  bony  ankylosis  between  the  sacrum  and  ilium.  ^  complete, 

Un  the  left  side  a  fracture  passes  vertically  through  the  sacrum.    Inferiorly  a 
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narrow  Strip  of  the  sacrum  is  separated  to  the  extent  of  a  finger's  breadth  from 
the  res  ot  the  bone  ;  whilst  superiorly  the  position  of  the  fraofure  in  the  late  ' 
mass  ot  the  lumbo-sacral  vertebra  is  marked  by  a  prominent  ridge  of  ea  hL  wl  S 
a  ts  upper  part  forms  a  false  joint  with  the  lower  border  of  the  transverse  pro  ess 
of  the  last  lumbar  vertebra  I„  the  position  of  the  first  anterior  sacral  foramen  are 
three  separate  openings  leadmg  into  the  sacral  canal  and  separated  one  from 
another  by  smooth  rounded  bars  of  bone. 

_  The  left  hip-bone  has  also  been  crossed  by  a  fracture  at  the  iunction  of  its 
ischial  and  pubic  rami  A  considerable  amount  of  bone  has  been  thrown  out 
about  this  fracture,  and  the  obturator  membrane  has  uudergone  partial  ossification. 

29.  The  lowei'  half  of  a  left  hip-bone  and  the  upper  part  of  the  femur  extensively 
fractured  Separate  fractures  pass  through  both  rami  of  the  pubic  boue,  and 
through  the  tuberosity  and  adjacent  part  of  the  ramus  of  the  ischium.  Erom  the 
fracture  through  the  inferior  pubic  ramus  a  fissure  runs  upwards  along  the 
posterior  border  of  the  symphysis.  The  anterior  portion  of  the  border  of  the 
acetabulum  has  been  completely  detached.  The  femur  shows  a  comminuted 
fracture  of  the  anterior  surface  of  the  great  trochanter,  from  which  three  fissures 
pass  downwards,  one  through  the  posterior  surface  of  the  neck  and  across  the  small 
trochanter,  a  second  nearly  vertically  in  front  of  the  anterior  intertrochanteric 
line,  and  a  third  spirally  through  the  gluteal  ridge  and  onwards  to  the  lower  end 
of  the  part  of  the  shaft  preserved.  Fragments  of  cartilage  and  bone  have  been 
detached  from  the  upper  border  of  the  articular  surface  of  the  head,  and  a  fissure 
runs  inwards  towards  the  depression  for  the  round  hgament.  5607 


Fkactures  of  xhe  Pemub. 

Fractures  of  the  femur  occur  (1)  about  the  head  and  neck,  (2)  in  the  shaft,  and 
(3)  about  the  lower  articular  end. 

1.  (a)  Separation  of  the  great  trochanter. 

(b)  Intracapsular  fracture  of  the  neck  of  the  femur.  This  usually  occurs 
from  indirect  violence  in  old  people,  in  whom,  from  interstitial  absorption, 
the  neck  is  altered  in  form  so  as  to  be  set  more  nearly  at  a  right  angle  with 
the  shaft  than  natural.  At  the  same  time  the  bone  is  usually  much  atrophied 
(231).  The  neck  may  in  very  rare  cases  be  impacted  into  the  head  (237). 
Bony  union  occurs  rarely  (237),  but  firm  fibrous  union  may  result,  or  a  false 
joint  may  be  formed  (233).  In  young  subjects  separation  of  the  head  may 
occur  through  the  epiphysial  line. 

(c)  Extracapsular  fracture  of  the  neck  of  the  femur  occurs  usually  from 
direct  violence  applied  to  the  trochanter.  In  young  and  healthy  bones  it  is 
usually  accompanied  by  much  comminution  and  sometimes  by  impaction  of 
the  neck  into  the  trochanter,  the  impaction  being  loose  on  account  of  the 
amount  of  splintering  of  the  bone  (241).  In  the  atrophied  bones  of  old 
people  the  fracture  is  frequently  immediately  outside  the  attachment  of  the 
capsule,  and  the  neck  is  deeply  impacted  into  the  trochanter  (238,  4,  243). 
Union  of  extracapsular  fracture  takes  place  by  bone  (242).  The  chief  dis- 
placements are  shortening  and  rotation  outwards  (243,  249). 

2.  Fractures  of  the  shaft  from  direct  violence  occur  at  any  part,  and  are  usually 

irregularly  transverse  (2-51,  263).  Fractures  by  indirect  violence  occur  most 
frequently  near  the  junction  of  the  upper  and  middle  thirds  of  the  bone. 
The  line  of  fracture  is  most  commonly  oblique  from  behind,  forwards  and 
outwards.  The  upper  fragment  is  abducted,  slightly  flexed,  and  somewhat 
rotated  outwards ;  the  lower  is  drawn  upwards  behind  and  slightly  internal 
to  the  upper,  and  is  greatly  rotated  outwards  (254).  In  rare  cases  of  fracture 
high  up  the  lower  fragment  is  displaced  in  front  of  the  upper  (252,  47). 
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3.  In  fractures  o£  the  lower  end  of  the  femur  either  condyle  may  be  separated, 
or  a  T-shaped  fracture  may  detach  both  condyles  from  the  femur  and  from 
each  other  (275,  276).  The  whole  lower  extremity  of  the  femur  may  be 
separated  from  the  shaft  by  a  transverse  fracture.  Under  these  circumstances 
the  lower  fragment  becomes  forcibly  flexed  into  the  ham  by  the  action  of  the 
gastrocnemius.  In  one  specimen  (283)  a  fissure  extends  vertically  from 
between  the  condyles. 

In  complete  separation  of  the  lower  epiphysis  of  the  femur  the  end  of  the 
shaft  usually  projects  backwards  into  the  popliteal  space. 


IlN'TRACAPSTILAB  FflACTTJKBS  01"  THE  NeCK  OP  THE  FeMITE. 

230.  The  upper  end  of  a  left  femur,  the  neck  of  which  has  been  fractured  within 
the  capsule  immediately  beyond  the  articular  surface  of  the  head ;  the  plane  of  the 
fracture  is  irregular,  a  wedge-like  portion  of  the  neck  remaining  in  connexion  with 
the  separated  head.  The  fragments  are  held  together  by  portions  of  the  prolon- 
gation of  the  capsule  upon  the  neck,  which  remain  untorn  and  effectually  prevent 
upward  displacement  of  the  shaft,  slight  eversion  being  the  only  displacement 
possible;  a  piece  of  whalebone  has  been  passed  beneath  the  lowest  of  these  untorn 
portions.  The  periosteum  has  been  partially  stripped  from  the  upper  part  of  the 
lower  fragment,  carrying  with  it  a  scale  of  the  subjacent  bone.  The  capsule  of 
the  joint  is  entire.  4577 

231.  The  upper  ends  of  the  femora,  from  a  -woman  between  sixty  and  seventy  years 
of  age  ;  the  right  femur  has  been  fractured  in  a  zigzag  line  across  the  root  of  its  neck, 
and  close  within  the  line  of  attachment  of  the  capsule  of  the  hip-joint.  4204 

232.  The  upper  part  of  a  left  femur,  in  which  an  intracapsular  fracture  has  occurred. 
The  head  of  the  bone  retains  a  connexion  with  the  neck  by  means  only  of  a  slender 
band  of  untorn  periosteum,  with  which  some  scales  of  osseous  substance  have  been 
detached.  Upon  the  centre  of  the  surface  presented  by  the  fractured  neck  there 
is  a  smooth  raised  spot  crusted  with  cartilage— a  detached  portion  of  the  upper 
border  of  the  articular  surface  of  the  head,  which  has  been  impacted  near  the  middle 
of  the  fractured  neck.  4048 

233.  The  upper  end  of  a  left  femur,  the  neck  of  which  has  been  fractured  within  the 
capsule.  No  bony  union  has  occurred,  but  the  fragments  are  held  together  bv 
three  flattened  ligamentous  bands  each  about  2-5  cm.  in  length,  and  their  fractured 
surfaces,  slightly  undulating  and  mutually  adapted,  are  covered  with  a  thin 
ghstenmg  layer  of  very  dense  fibrous  tissue.  The  neck  of  the  femur  has  been 
completely  removed  by  absorption,  the  detached  head  being  connected  with  the 
upper  end  of  the  shaft.  The  lower  part  of  the  capsule  is  greatly  increased  in 
thickness,  and  has  aided  m  transmitting  the  weight  of  the  trunk  to  the  upper  end 
ot  the  shaft  of  the  bone.  '■  ^ 

234.  The  upper  part  of  a  left  femur,  the  neck  of  which  has  been  fractured  in  an  uneven 
transverse  plane  c  ose  to  its  junc1.ion  with  the  head,  and  within  the  hue  of  attach- 
ment ot  the  capsule  The  cancellous  spaces  on  the  fractured  surface  of  the  head 
are  closed  wi1.h  new  bone,  and  the  posterior  part  of  the  fractured  surface  of  the  neck 
shows  a  simi.ar  change.  Considerable  loss  of  substance  has  occurred  in  the  neck 
and  probably  the  frngments  were  held  together  by  fibrous  tissue.  4316 

235.  The  bones  of  a  left  hip-joint,  in  which  the  head  of  the  femur  has  been  detached 
from  the  neck  by  an  intracapsular  fracture.    Ihe  femur  is  displaced  npwa't  Jnd 
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the  only  part  which  remains  in  contact,  with  the  fractured  surface  of  the  head  is  a 
small  mass  of  new  hone  thro^^'n  out  in  front  of  the  small  trochanter  and  the 
surface  of  the  femur  immediately  above  it.  The  fractured  surface  of  the  neck, 
w^hich  has  undergone  considerable  absorption,  lies  altogether  above  the  upper  border 
of  the  acetabuhun,  and  articulates  with  the  concave  under  surface  of  a  considerable 
mass  of  new  osseous  tissue  which  has  been  thrown  out  on  the  dorsum  of  the  ilium. 
A  considerable  degree  of  movement  appears  to  have  been  possible  in  the  latter 
situation.  It  is  evident  from  the  position  of  the  parts  that  the  limb  was  strongly 
adducted.  3079 

236.  The  upper  end  of  a  left  femur,  in  which  an  intracapsular  fracture  of  the  neck  has 
remained  ununited  by  bone.  The  line  of  fracture  corresponds  posteriorly  with 
the  border  of  the  articular  cartilage,  and  in  front  passes  through  the  middle 
of  the  neck.  As  the  result  of  a  deep  impaction  of  the  compact  tissue  of  the 
postei'ior  surface  of  the  neck  into  the  substance  of  the  head,  great  rotation  of  the 
shaft  outwards  has  resulted.  The  fractured  surfaces  are  mutually  adapted,  and  new 
hone  has  been  thrown  out  on  the  surfaces  of  the  fragments.  4988 

237.  The  upper  end  of  a  right  femur,  showing  firm  union  by  bone  of  the  fragments 
resulting  from  an  intracapsular  fracture  ;  the  shaft  has  been  drawn  upwards  for 
about  3  cm.  Posteriorly  the  union  is  direct ;  anteriorly,  where  the  parts  have 
not  been  in  apposition,  union  has  been  effected  by  a  flattened  bridge  of  new  hone 
passing  between  the  line  of  the  capsular  attachment  and  the  margin  of  the  head, 
and  corresponding  in  position  wdth  the  untorn  reflection  of  the  capsule,  such 
as  is  seen  in  No.  230. 

The  lower  edge  of  the  neck  appears  also  to  have  been  impacted  into  the 
head.  206 


EXTEACAPSTJLAR  FilACTUEES  OP  THE  NeCK  OE  THE  FeMFR. 

238.  The  upper  end  of  a  left  femur,  the  head  and  neck  of  which  have  been  separated 
from  the  shaft  by  a  fracture  passing  outside  the  line  of  attachment  of  the  capsular 
ligament,  through  the  great  trochanter,  and  below  the  small,  in  a  plane  parallel 
with  the  intertrochanteric  lines.  A  second  fracture,  commencing  in  front  of  the 
small  trochanter,  half  encircles  the  root  of  the  neck  posteriorly,  passing  close 
above  the  posterior  intertrochanteric  line  and  entering  the  first  at  its  highest 
point  so  as  to  isolate  the  head  and  neck  from  the  rest  of  the  bone  ;  this  fractiu'e 
is  concealed  by  the  thickened  fibrous  tissue  covering  the  parts,  which,  whilst  it 
hides  the  fracture  from  view,  holds  the  fragments  closely  applied.  A  limited 
amount  of  fibrous  union  has  taken  place  in  the  line  of  the  firsb  fracture  at  its 
upper  end.  3638 

The  patient,  a  woman  over  80  years  of  age,  received  tlie  injury  from  a  fall  on  tlie  hip.  No 
shortening  of  the  limb  was  evident  wlien  she  was  admitted  to  the  hospital,  but  subsequently 
some  occurred.    Death  took  place  about  ten  weeks  after  the  accident. 

239.  The  upper  part  of  a  left  femur  fractured  in  a  manner  almost  identical  with  that 
shown  in  'No.  238.  The  small  trochanter  is,  howex  er,  also  separated  from  the  great 
trochanter. 

240.  The  upper  end  of  a  left  femur  fractured  in  a  manner  similar  to  No.  238  except 
that  the  line  of  fracture  posteriorly  passes  above  instead  of  below  the  small 
trochanter. 

241.  The  upper  end  of  a  right  femur,  in  which  an  extracapsular  fracture  has  occurred, 
the  line  of  fracture  running  exactly  round  the  root  of  the  neck.   By  the  impaction 
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o£  the  neck  into  the  trochanter  the  upper  end  of  the  bone  has  been  splintered 
into  two  fragments  :  the  posterior  of  these  includes  part  of  the  great  trochanter, 
the  whole  of  the  small  trochanter,  and  a  triangular  portion  of  the  posterior  part 
of  the  shaft  nearly  5  cm,  in  length ;  tlie  fragment  in  front  is  formed  by  the 
anterior  half  of  the  great  trochanter.  3012 

242.  The  upper  ends  of  the  femora  from  the  same  person,  the  left  united  after 
an  extracapsular  fracture  of  its  neck,  which  is  impacted  into  the  cancellous 
tissue  of  tlie  great  trochanter.  The  posterior  part  of  the  great  trochanter,  together 
with  a  portion  of  the  small  trochanter,  has  also  been  detached,  but  is  now,  after 
slight  displacement  backwards,  hrmly  united  to  the  upper  end  of  the  shaft.  The 
section  shows  the  compact  tissue  of  the  neck  tohaA'e  been  driven  far  into  the  upper 
part  of  the  shaft,  the  medullary  canal  of  which  is  filled  with  new  bone.  A 
comparison  with  the  opposite  bone  will  show  how  slight  has  been  the  shortening, 
and  that  there  is  a  complete  absence  of  eversion.  3711 

Tlie  patient  was  80  years  of  age.    The  injury  resulted  from  a  fall  on  the  hip. 

243.  The  upper  end  of  a  right  femur,  from  an  aged  subject,  in  which  an  extracapsular 
fracture  involving  the  trochanters  has  firmly  united  after  impaction  of  the  detached 
neck  into  the  cancellous  substance  of  the  great  trochanter  ;  the  posterior  part  of 
the  trochauter  is  flattened,  having  been  apparently  driA^en  inwards  and  forwards 
upon  the  neck. 

The  angle  of  union  between  the  neck  and  the  shaft  is  acute ;  and  from  the 
amount  of  displacement,  the  limb  must  have  been  considerably  shortened.  An 
excess  of  new  osseous  tissue  has  been  produced  within  the  angle  of  the  neck  and 
overhangs  the  shaft  below.  •  4988 

The  injury  was  occasioned  by  direct  violence,  the  patient  having  fallen  on  the  hip. 

244.  The  upper  end  of  a  right  femur,  in  which  an  extracapsular  fracture  of  the  neck 
has  united  with  considerable  deformity.  The  summit  and  posterior  half  of  the  great 
trochanter  have  also  been  separated  and  are  missing.  The  shaft  of  the  femur  has 
been  displaced  backwards  and  upwards,  and  rotated  outwards ;  the  anterior  border 
of  the  neck  overlaps  the  adjoining  surface  of  the  shaft,  projecting  forwards 
inferiorly  for  nearly  2  cm.,  whilst  its  posterior  border  is  deeply  impacted  in  the 
cancellous  tissue  of  the  undetached  poi  tiou  of  the  great  trochauter.  The  outward 
rotation  of  the  shaft  amounts  to  about  45°,  and  the  shortening  to  nearly  2  cm. 

^988 

245.  The  upper  end  of  a  left  femur,  with  the  adjoining  part  of  the  shaft,  greatly 
deiormed  by  the  displacement  following  a  fracture  across  the  root  of  the  neck,  and 
a  second  fracture  passing  through  the  up])er  end  of  the  shaft  downwards  and 
outwards  Irom  nnmediately  above  the  small  trochanter.  The  fracture  throu<Tli 
the  neck  has  been  repaired  after  backward  displacement  and  rotation  outvAards  of 
the  great  trochanter.  The  chief  displacement,  however,  is  of  the  shaft,  which  has 
been  drawn  upwards,  for\^ards,  and  inwards,  the  bone  being  shortened  to  the 
extent  ot  2  cm.  by  the  overlapping  of  the  fragments,  which  are  firmly  consolidated 
partly  by  union  ot  then-  contiguous  surfaces,  partly  by  means  of  a  mass  of  new 
bone  bridging  across  the  interval  between  the  pointed  end  of  the  upper  and  the 
outer  surface  of  the  lower  fragment.    There  is  no  outward  rotation  of  the 

3881 

246.  The  upper  part  of  a  left  femur,  showing  great  deformity  follo\^ing  an  extra- 
capsular fracture  0  the  neck,  which  is  in  process  of  repair.  The  great  trochan  er 
has  also  been  detached     The  upper  end  of  the  shaft,  with  which  the  small  tioch 

wi  h  f ^7"";'  ""'^ ;  ^'"^1  ^^''^1^^^^^^  ^«  '0  f«rm  an  obtuse  an 4 

with  the  neck,  and  the  shaft  is  rotated  outwards  for  nearly  a  quarter  of  a  circle! 

E  2 
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The  great  trochanter  has  been  doubled  backwards  so  as  nearly  to  touch  the  head  : 
and  irregular  masses  of  new  bone  have  been  produced  along  the  lines  of  fracture. ' 

4268 

247.  Plaster  cast  of  a  hip-bone  and  the  upper  half  of  the  femur,  the  latter 
repaired  after  an  extracapsular  fracture  of  its  neck.  An  excessive  amount  of  new 
bone  has  been  formed  upon  the  ends  of  the  fragments,  the  lower  of  which  has 
been  slightly  displaced  upwards,  flexed  and  rotated  outwards,  and  so  abducted  as 
to  lie  almost  at  a  right  angle  with  the  trunk. 


Peacxtjbes  or  the  Femur  theough  the  Tboohaijxees. 

248.  A  right  femur,  the  upper  end  of  which  has  been  broken  into  three  fragments 
by  two  very  oblique  fractures,  and  repaired  after  shght  displacement  of  the  shaft 
upwards  and  forwards.  One  of  the  planes  of  fracture  has  passed  downwards  and 
backwards  from  the  anterior  intertrochanteric  line  through  the  middle  of  the 
great  trochanter  and  the  posterior  part  of  the  shaft,  extending  4  cm.  below  the 
small  trochanter ;  the  other  has  detached  from  the  outer  aspect  of  the  bone  a 
splinter,  including  the  anterior  part  of  the  great  trochanter,  and  a  tapering  portion 
of  the  wall  of  the  shaft  about  13  cm.  in  length.  The  shaft  is  rotated  slightly 
inwards.  3323 

249.  A  right  femur,  the  upper  extremity  of  which  has  been  detached  from  the  shaft 
by  a  fracture  passing  in  an  anteru-posterior  plane  obliquely  downwards  and  inwards 
close  beyond  the  line  of  the  anterior  intertrochanteric  line,  through  the  posterior 
half  of  the  great  trochanter  and  the  wall  of  the  shaft  on  its  inner  aspect  for 
about  6  cm.  below  the  small  trochanter.  The  chief  displacement  is  an  outward 
rotation  of  the  femur  below  the  line  of  fracture  ;  the  rotation  amounts  to  nearly 
45°.  3323 


Feactuees  or  the  Shaft  oe  the  Femue. 

250.  The  upper  part  of  a  left  femur,  fractured  with  slight  obliquity  downwards  and 
backwards  across  the  highest  part  of  its  shaft ;  in  front  of  the  small  trochanter 
the  line  of  fracture  has  passed  above  and  within  the  boundary  of  the  joint.  The 
upper  fragment  is  very  light,  and  its  cancellous  tissue  uniformly  exposed  at  every 
part  except  on  the  outer  aspect  of  the  great  trochanter  and  the  head  of  the  bone  ; 
the  lower  fragment  is  unaltered. 

There  is  scarcely  a  trace  of  new  bone  formed  upon  the  ends  of  the  fragments. 
The  condition  of  the  upper  fragment  has  most  probably  resulted  from  atrophy. 

4252 

251  The  upper  two-thirds  of  a  right  femur,  showing  a  recent  comminuted  fracture 
of  its  shaft,  which  has  passed  irregularly  across  it  close  helowthe  small  trochanter, 
A  portion,' about  7  cm.  long  and  including  about  half  the  diameter  of  the  shaft, 
has  been  separated  from  the  inner  side  of  the  main  fragment.  3992 

2*^2   The  upper  end  of  a  left  femur,  presenting  a  smoothly  rounded  angular  bend,  the 
"re'sult  of  a  fracture  through  its  shaft  immediately  below  the  small  trochanter, 
which  has  been  repaired  after  displacement  of  the  fraguients.   The  upper  fragment 
is  in  a  position  of  flexion,  abduction,  and  slight  rotation  outwards,  and  is  over- 
ridden by  the  lower.    There  is  scarcely  any  rotation  outwards  of  the  shaft,  4264 

253  A  right  femur,  fractured  obliquely  through  the  upper  third  of  its  shaft' 
and  repaired  after  slight  displacement  forwards  of  the  ends  of  the  fragments 
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^he  plane  of  fracture  passes  from  the  lower  margin  of  the  neck  ohliquely  down- 
wards and  outwards.  The  neck  forms  almost  a  right  angle  with  the  shaft ;  this 
is  probably  due  to  old  age.  3' 04 

254.  The  upper  half  of  a  left  femur,  fractured  with  slight  obliquity  downwards 
and  forwards  through  its  shaft,  about  5  cm.  below  the  small  trochanter ;  the 
fragments  are  firmly  consolidated,  and  their  ends  smoothly  rounded  off.  The 
displacement  present  in  this  specimen  is  that  usually  seen  in  fractures  in  this 
situation  when  not  relieved  by  treatment.  The  upper  fragment  is  flexed  by  the  iU- 
psoas,  and  is  abducted  and  rotated  outwards  by  the  muscles  attached  to  the  great 
trochanter ;  the  lower  fragment  is  drawn  upwards  behind  the  upper  by  the  ham- 
string muscles,  and  rotated  outwards  by  the  weight  of  the  limb.  3178 

255.  A  left  femur,  which  has  been  repaired  after  overlapping  of  the  fragments  re- 
sulting from  a  fracture  across  its  shaft  at  the  junction  of  its  upper  and  middle 
thirds.  The  upper  fragment  is  in  a  position  of  slight  flexion  and  abduction ;  the 
lower  is  drawn  upwards  behind  it  and  slightly  to  its  inner  side,  so  as  to  make  the 
bone  shorter  by  about  5  cm.  4852 

256  257.  Two  femora,  from  the  same  person.  The  left  has  been  broken  across 
its  shaft  at  the  junction  of  its  upper  and  middle  thirds,  and  has  united  after  such 
displacement  that  the  upper  fragment  crosses  the  lower  at  a  right  angle. 

The  upper  fragment  is  semiflexed,  in  part  from  the  action  of  the  ilio-psoas, 
but  chiefly  from  the  drawing  upwards  of  the  lower  fragment  behind  it  by  the 
hamstring  and  adductor  muscles.  The  projecting  end  of  the  upper  fragment,  which 
overhangs  the  bone  below  for  almost  2  cm.,  is  smoothly  rounded,  and  its  medullary 
cavity  closed  over  by  a  layer  of  compact  osseous  tissue  ;  and  the  angle  in  front  of 
the  cUsplaced  fragments  is  filled  with  a  wedge-shaped  mass  of  new  bone  as  broad 
as  the  shaft  itself.    The  shortening  amounts  to  nearly  10  cm.  4981 

258-  The  upper  two-thirds  of  a  left  femur,  the  shaft  of  which  has  been  fractured 
obliquely  downwards  and  inwards  about  its  middle.  Viewed  from  the  front  the 
fracture  forms  a  very  perfect  spiral,  which  at  its  upper  end  is  continued  as  a 
fissure  into  the  posterior  wall  of  the  upper  fragment  passing  through  the  gluteal 
ridge  and  small  trochanter.  There  is  little  evidence  of  repair  except  in  the  fissure 
last  described.  42.56 

Fromamau,  86  years  old,  who  met  with  the  hijury  by  falling  clown  in  his  room,    He- died 
four  weeks  after  the  accident. 

259,  260.  Two  femora,  the  right  fractured  obHquely,  and  with  comminution 
through  the  upper  half  of  its  shaft.    The  several  fragments  have  become  firmly 
blended  after  some  displacement  of  the  lower  half  of  the  bone  upwards  behind 
the  upper.    The  femur  is  shortened  by  about  5  cm.  3O83 

261.  A  right  femur,  fractured  in  a  manner  similar  to  the  preceding,  and  united  after 
corresponding  displacement.  The  lower  end  of  the  upper  frao-ment  lies  to  the 
inner  side  of,  and  slightly  in  front  of,  the  upper  end  of  the  lovver,  giviu<y  to  the 
upper  fragment  an  appearance  as  if  adducted.  *  3j^q3 

262.  Plaster  cast  of  a  right  femur,  fractured  very  obliquely  downwards  and  inwards 
through  the  length  of  nearly  the  middle  third  of  its  shaft,  the  flZeils 
of  which  have  united  after  great  displacement.  The  lower  fragment  has  been 
displaced  upwards  upon  the  outer  side  of  the  upper  for  a  distance  of  about 
o  cm.  and  ,s  rotated  outwards  so  that  the  subcutaneous  surface  of  the  inner 
condyle  looks  almost  forwards.  The  upper  fragment  is  considerably  adducted  in 
part,  probably,  in  consequence  of  the  displacement  of  the  lower  upon  its  outer 
side.  _  The  union  of  the  fractured  surfaces  is  very  incomplete,  these^eb^  uSited 
only  in  one  situation  posterior  y  where  they  have  lain  in  contact ;  and  the  rest  of 
the  union  of  the  fragments  is  effected  by  two  broad  arches  of  new  bone  one 
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passing  between  the  anterior,  and  the  other  between  the  posteriot  separated 
parts  of  the  fragments.  The  pointed  upper  end  of  the  lower  fragment  appears 
also  to  have  become  united  with  the  outer  surface  of  the  upper  immediately  below 
the  great  trochanter.  The  head  of  the  bone  shows  advanced  chauges  due  to  rheu- 
matoid arthritis. 

263.  The  lower  two-thirds  of  a  left  femur,  showing  a  recent  comminuted  fracture 
across  the  middle  of  its  shaft.  3qq2 

264.  A  left  femur,  fractured  with  comminution  below  the  middle  of  its  shaft.  'J'here 
is  no  evidence  of  repair  of  the  fracture.  The  shaft  is  covered  extensively  with 
a  layer  of  new  bone  resulting  from  chronic  periostitis.  '  1327 

The  patient,  who  was  under  mercurial  treatment  for  syphilis,  died  fourteen  days  after  the  injury. 
Tlie  other  femur  from  the  same  patient  is  preserved  iu  No.  56(5. 

265.  A  vertical  section  of  a  left  femur,  repaired  after  a  fracture  close  above  its  middle. 
The  upper  of  the  fragments  is  considerably  flexed,  and  the  lower  has  been 
drawn  upwards  behind  it  for  nearly  5  cm.  "Their  applied  compacc  walls  have 
become  cancellous  in  texture,  and  the  end  of  the  upper  fragment  has  been  smoothly 
rounded  by  absorption.  A  triangular  mass  of  dense  bone  occupies  the  angle 
behind  the  displaced  parts.  3]  76 

266.  A  right  femur,  united  after  a  fracture  passing  obliquely  downwards  and  forwards 
through  the  middle  of  its  shaft.  The  lower  half  of  the  bone  has  been  displaced 
upwards  behind  the  upper  for  about  4  cm.  3094 

267.  A  left  femur,  fractured  nearly  transversely-beloM-  the  middle  of  its  shaft.  The 
upper  fragment  is  flexed  and  adducted ;  the  lower  fragment  is  rotated  outwards 
and  is  drawn  upwards  on  the  outer  and  posterior  aspect  of  the  upper  fragment 
so  as  to  overlap  it  for  8  cm.  The  union  is  effected  by  a  considerable  mass 
of  dense  bone  filling  the  interval  between  the  overlapping  fragments,  and  pro- 
jecting posteriorly  in  several  irregular  pointed  processes.  6959 

268.  A  left  femur,  fractured  ^vith  sliglit  obliquity  from  behind  downwards,  through 
the  junctiou  of  its  middle  and  lower  thirds.  Union  has  occurred  after  slight  dis- 
placement of  the  lower  fragment  upwards  and  behind  the  upper ;  the  lower 
fragment  has  al«c  been  rotated  slightly  outwards,  and  its  lower  end  displaced 
inwards,  so  that  its  union  with  the  upper  forms  an  obtuse  angle.  5019 

269.  A  right  femur,  fi-actured  obliquely  downwards  and  inwards  through  the  junction 
of  its  two  lower  third.«.  The  fragments  have  become  firmly  united  after  sliglit  dis- 
placement of  the  lower  upwards  upon  the  outer  side  of  the  upper.  From  the 
upper  end  of  the  lower  fi*agment  an  irregular  bony  outgrowth  projects  for  about 
3  cm.  upwards,  backwards,  and  outwards. 

270.  Longitudinal  sections  of  a  right  femur,  the  shaft  of  which  has  been  fractured 
through  the  junction  of  its  middle  and  lower  thirds.  Union  has  occurred  after  so 
much  displacement  of  the  lower  fragment  upwards  behind  its  fellow  that  the  two 
parts  overlap  for  a  distance  of  10  cm.  The  lower  of  the  fragments  is  tilted  back- 
wards, so  that  a  long  V-shaped  interval,  measuring  3  cm.  across  its  base,  exists 
between  thein  ;  this  interval  is  tilled  with  cancellated  osseous  substance.  Thorny 
outgrowths  of  new  bone  project  from  the  callus,  chiefly  iu  the  direction  of  the 
adductor  muscles.  4248 

271.  A  longitudinal  section  of  the  lower  part  of  the  shaft  of  a  child's  femur,  trans- 
versely fractured  and  consolidated  after  impaction  of  the  posterior  border  of  the 
upper  fragment  within  the  cancellous  tissue  of  the  lower.  There  is  considerable 
angular  displacement  of  the  fragments  forwards;  the  angle  behind  them  is  filled 
with  a  mass  of  cancellated  new  bone. 


SRACTUEES  IMPIilOATlNa  THE  LOWBE  ENB  OF  THE  FEMtTK. 


55 


272  The  lowei-  half  of  a  left  femur,  recently  fractured  through  the  lower  eud  of 
its  shaft.  The  line  of  fracture  passes  in  a  somewhat  curved  direction  downwards 
and  inwards.  ^^^^ 

273  The  lower  half  of  a  right  femur,  fractured  obliquely  downwards  and  inwards 
tliroucrh  the  length  of  the  lower  third  of  the  shaft,  portions  of  which  liave 
been  entirely  broken  away.  One  large  piece  of  the  anterior  wall  of  the  shaft 
was  driven  into  the  medullary  caual  and  impacted  there.  The  upper  fragment 
upon  its  outer  aspect,  and  the  pointed  eud  of  the  lower,  are  extensively  ulcerated ; 
over  the  rest  of  their  extent  the  surfaces  of  the  fragments  were  increased  in 
vascularity,  as  indicated  by  the  increased  size  of  the  Haversian  canals,  or  are 
obscured  by  a  layer  of  extremely  light  and  porous  new  bone.  3226 

The  fracture  was  compound  and  was  followed  by  jDrofuse  suppuvatiou.  Amputation  was 
perfornsed  sis  weeks  after  the  accident. 

274.  A  longitudiual  section  of  the  lower  part  of  a  femur,  the  shaft  of  Avhich  is 
transversely  fractured  about  2  cm.  abo\  e  the  epiphysial  cartilage,  the  cartilage  itself 
having  escaped  injury.  The  lower  fragment  has  been  displaced  and  rotated  back- 
wards so  as  to  form  an  obtuse  angle  with  the  upper.  The  surface  of  that  part  of  the 
shaft  which  is  preserved  is  covered  with  an  adherent  layer  of  new  bone,  except 
over  the  pophteal  surface  which  was  in  process  of  separation  as  a  sequestrum. 
The  ends  of  the  fragments  are  enveloped  in  callus,  but  no  actual  union  exists 
between  them.  The  cartilage  has  disappeared  from  the  articular  surface  of  the 
femur,  and  the  cancellous  bone  is  extensively  exposed. 

The  patient,  a  boy,  was  adnaitted  for  necrosis  of  the  femur  and  suppuration  in  the  knee-joint, 
for  wbich  amputation  was  performed.  The  displacement  of  the  lower  fi-agment  of  the  femur 
gave  rise  to  an  appearance  of  dislocation  of  the  tibia  backwards,  although  none  existed.  After 
amputation  the  femur  and  tibia  were  found  almost  completely  ankylosed,  the  inflamed 
cancellous  bone  being  separated  only  by  a  very  thin  layer  of  granulation-tissue ;  the 
posterior  surface  of  the  patella  was  carious. 


FBACTrBES  IMPLIOATIN&  THE  LoWER  ElfD  OF  THE  i^EMUE. 

275.  The  lower  extremity  of  aright  femur,  with  the  adjoining  part  of  the  shaft ;  the 
latter  has  been  fractured  a  short  distance  above  the  condyles  anteriorly  in  a 
somewhat  V-shaped  line  and  with  slight  comminution.  Erom  the  lowest  point  of 
this  fracture  a  second  leads  downwards  between  the  condyles,  passing  in  front 
vertically  along  the  middle  of  the  patellar  surface  so  as  'to  divide  the  lower 
end  of  the  bone  into  two  nearly  equal  parts.  This  fracture  has  been  caused 
apparently  by  the  forcible  impaction  of  the  M'edge-shaped  eud  of  tlie  shaft  into 
the  bone  below;  together  the  lines  of  fracture  bear  a  close  resemblance  to 
the  letter  T.  Posteriorly  considerable  portions  of  the  ends  of  the  fragments  are 
in  process  of  separation  after  necrosis.  The  articular  cartilage  remains  onlv  in 
irregular  isolated  areas,  the  rest  having  been  destroyed  by  ulceration.  3590 

276.  A  left  femur,  in  which  a  triple  fracture  has  occurred.  Near  the  i  unction  of  its 
middle  and  loAver  t  urds  the  shaft  has  been  obliquelj-  fractured  and  repaired 
after  considerable  displacement  of  the  lo\^er  fragment  upwards  in  front  of 
the  upper  The  lower  fragment  is  rotated  outwards  for  nearly  a  quarter  of 
a  circle.  Inirther  down  the  shaft  has  been  broken  irregularly  across  a  short 
distance  above  the  condyles  m  a  manner  similar  to  that  shown  "in  the  nrecedine 
specimen,  whdst  the  end  of  the  femur  has  been  cleft  unequally  by  a  fractuil 
wh^ch  passes  vertically  through  the  outer  condyle  into  the  knee-joint  All 
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these  parts  are  inseparably  blended  after  displacement  backwards  of  the  lower 
end  of  the  bone,  and  especially  of  the  inner  fragment,  the  patellar  surface 
th^j^ointtsTntocr  ^^■^i''"^^^-  cartilage  covering  the  several  parts  of 

It  will  be  seen  that  although  the  condyles  lie  behind  the  fragment  of  the  shaft 
nnmediate  y  above  them,  they  are  nevertheless  in  the  same  line  as  the  upper  and 
larger  ot  the  fragments  of  the  shaft.  ^  332] 

277.  The  lower  part  of  a  right  femur  showing  repair  after  a  fracture  of  the 
extremiry,  which,  passing  from  the  intercondylar  notch  obhquely  upwards  and 
mwards,  completely  detached  the  internal  condyle  with  a  portion  of  the  shaft 
above  it  from  the  rest  of  the  bone.  The  internal  condyle  is  displaced  upwards  for 
1  cm.,  so  that  an  abrupt  groove  in  the  articular  surface  indicates  the  line  of  the 
fracture.  The  upper  end  of  the  fracture  is  marked  internally  by  a  smooth 
elevation  on  the  surface  of  the  shaft  and  posteriorly  by  a  rough  ridge  of  bone. 
Immediately  above  the  intercondylar  notch  a  smooth  oVal  opening  has  been  left  in 
the  healing  of  the  fracture.  2984 

278.  The  lower  extremity  of  a  right  femur  with  the  adjoining  part  of  the  shaft,  the 
latter  having  been  fractured  transversely  and  with  comminution  a  short  distance 
above  the  condyles.  Prom  this  fracture  another  extends  verticallv  downwards  into 
the  intercondylar  notch,  completely  separating  the  condyles  from  each  other.  A 
large  isolated  fragment  of  the  anterior  surface  of  the  "bone  includes  the  upper 
part  of  the  patellar  surface.  Posteriorly  a  fissure  runs  vertically  upwards  iuto  the 
shaft.  The  only  evidence  of  repair  is  the  presence  of  small  areas  of  new  bone  on 
the  several  fragments.  4258 

279-  The  bones  of  a  left  knee-joint,  showing  bony  ankylosis  of  the  joint  in  the 
extended  position  and  a  recent  fracture  of  the  lower  extremity  of  the  femur. 
Posteriorly  the  fracture  crosses  the  bone  immediately  above  the  condyles,  and  in 
front  it  is  at  a  rather  lower  level,  passing  through  the  upper  part  of  the  patellar 
surface.  A  large  piece  of  the  front  of  the  outer  condyle  is  wanting.  There  is  no 
evidence  of  repair.  3158 

The  pre-existing  ankylosis  of  the  knee-joint,  with,  probably,  atrophy  of  the  bones,  was  doubtless 
the  predisposing  cause  of  the  fracture. 

280.  A  left  femur,  fractured  with  great  obliquity  downwards  and  forwards  through 
the  lower  third  of  its  shaft,  with  such  forcible  displacement  of  the  sharply-pointed 
end  of  the  iipper  fragment  downwards  upon  the  lower  that  a  deep  groove  has 
been  cut  through  the  anterior  wall  of  the  lower  fragment  as  far  as  the  patellar 
surface.  Prom  the  lovA'er  end  of  the  upper  fragment  a  somewhat  quadrilateral 
piece  has  been  detached,  and  lies  deeply  impacted  within  the  upper  part  of  the 
lower  main  fragment,  immediately  abo^  e  the  upper  end  of  the  groove  above  men- 
tioned. A  small  amount  of  callus  has  been  thrown  out  on  the  surface  of  the 
upper  fragment. 

281.  -A-  right  femur,  in  which  a  fracture  has  occurred  obliquely  downwards  and  out- 
wards through  the  length  of  almost  the  lower  half  of  its  shaft.  The  fracture 
terminates  on  the  outer  side  immediately  above  the  external  condyle,  in  which  the 
sharp  point  of  the  lower  end  of  the  upper  fragment  is  firmly  impacted.  As  the  result 
of  this  impaction  the  outer  condyle  has  been  separated  from  the  inner  by  a  vertical 
fracture  running  through  the  "patellar  surface.  The  several  parts  have  united 
after  slight  displacement  of  the  lower  main  fragment,  including  the  inner  condyle, 
upwards,  1954 

282.  The  bones  of  a  right  knee-joint,  in  which  a  fracture  has  occurred  through  the 
outer  condyle.  Posteriorly  the  fracture  starts  exactly  at  the  border  of  the 
articular  surface,  and  extends  in  a  regular  line  downwards  and  for\\  ards  through 
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1  1  .;,.,r  ,-nfpriorlv  iQ  a  line  with  the  front  of  the  intercondylar 

*«^e"KroVt'Tn  er  crucial  ligament  attached  to^the 

separated  fragment  of  the  condyb, 

of  'the  rigbt  root..  J)"*  .,S,,«L^^  durinJ  life.    (Mr.  Hs.tbs  Cte- 


r>f  flip  iMjrht  oofc.    Ueat  1  occuiTcu  uii  one.  11^.^^..^   .   ^  ..p 

lin  Ao  107°^  The  injury  of  the  knee  was  not  suspected  during  hfe.  (Mr. 
books,  1881,  Vol.  ii.  p.  459.) 


283. 


iq  The  knee-ioints  of  a  boy.    In  the  riglit  the  anterior  crucial  hgament,  along  with 
Lt  of  the  sub  a  eut  bone'  has  been  to°n  from  the  head  of  the  ibia.    A  vertical 
Itl  passes  Sss  the  articular  surface  of  the  inner  tuberosity  a  short  distance  into 
the  sha  t    In  the  left  knee-joint  the  anterior  crucial  hgament  has  been  paitly 
orn  from  its  upper  attachment,  carrying  with  it  the  inner  border  of   he  outer 
coi^dyle    A  deip  fissure  passes  directly  upwards  from  the  intercondylar  notch 
in  front  nearly  to  the  upper  border  of  the  patellar  sur  ace  and  behind  through 
tL  uall  of  the  shaft  along  the  outer  margin  of  the  popliteal  surface  as  far  as^the 
end  of  the  portion  of  femur  shown. 
The  natient  12  years  of  age,  fell  from  a  second-floor  window  on  to  a  paved  yard.    In  addition 
to  the  niiriJs  iust  dele  -ibed,  he  sustained  a  compound  fracture  of  the  lower  end  of  the 
hume  u,s  and  a  fracture  of  the  radius  close  above  the  wrist-joint.    Some  brms.ng  was  noticed 
S  the  knee-ioints,  but  no  crepitus  could  be  felt  on  moving  the  bones.    Both  patella,  were 
iSuied        the  legs  cotild  be  well  flexed  on  the  thigh  without  causing  miu^h  pun.    Al  er 
death  wh  ch  took  place  on  the  third  day,  the  knee-joints  were  found  to  be  filled  w  th  blood  , 
S  tCe  was  som'^  extravasation  about  the  abdominal  and  thoracic  viscera.    1  he  injuries 
shown  in  the  specimen  most  probably  resulted  from  forcible  and  extreme  flexion  ot  the  knee- 
joints. 

284  The  right  knee-joint  of  a  young  person.  The  anterior  crucial  ligament  with 
a  scale  of  the  subjacent  bone  has,  with  the  exception  of  its  posterior  fibres,  been 
wrenched  from  the  head  of  the  tibia.  The  external  semilunar  cartdage  retains  its 
connexion  with  the  ligament  and  detached  bone. 


Eractitres  of  the  Patella. 

These  are  divided  into  stellate,  or  those  caused  by  direct  violence  (290),  and 
transverse,  or  those  resulting  from  muscular  action  (285).  In  the  fracture  by  direct 
violence  the  prolongation  of  tlie  supra-patellar  tendon,  which  covers  the  patella,  is  not 
torn,  and  consequently  the  fragments  are  held  well  together  and  union  takes  place  by 
bone  (291).  In  those  fractures  caused  by  muscular  action  the  fibrous  expansion  over 
the  patella  is  torn  at  the  time  of  the  accident,  and  the  fragments  are  widely  separated, 
so  that  union  by  bone  scarcely  ever  occurs,  unless  the  fragments  are  brought  iuto 
position  by  operation.  The  fragments  usually  become  altered  in  shape,  their  angles 
being  rounded  off,  and  they  are  held  together  by  a  fibrous  band  varying  in  length 
and  thickness  with  the  success  of  the  treatment  adopted  (286,  288). 

285.  A  patella  which  has  been  transversely  fractured  above  the  middle,  the 
parts  of  which  arc  united  through  the  medium  of  a  band  of  fibrous  tissue  1  cm. 
in  length,  passing  between  the  posterior  margins  of  the  fractured  surfaces. 
The  fragments  are  tilted  so  that  their  fractured  surfaces,  which  are  smoothly 
rounded,  are  directed,  the  lower  partly,  the  upper  almost  directly  forwards.  3073 

286.  A  vertical  section  of  a  patella,  which  has  been  transversely  fractured  above  its 
middle.  The  fragments  are  so  tilted  that  the  anterior  borders  of  the  fractured 
surfaces  are  considerably  further  apart  than  the  posterior;  and  the  fractured 
surfaces  themselves,  looking  almost  directly  forwards,  are  separated  for  a  distance 
of  2  cm.,  but  held  together  by  a  broad  strap-like  fibrous  band,  in  ^^■hich,  near  one 
margin,  two  small  lenticular  masses  of  new  bone  have  been  formed.  3073 
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287.  A  patella  xyljich  has  been  fractured  transversely  near  the  lu\ver  border  Th.> 
ragments,  which  are  separated  to  the  extent  of  9  em.,  arrcoi  nected  bv  a 

fn Lnf^      V      '    ^  fi"^g'^'-"t  also  lias  been  nearly  doiib  ed  iu  size  bv  the 

m  V         ^         r,  'I       ^''^^'^"■^  ^bove  it,  and  a  narrow   L  of 

new  bone  has  m  hke  manner  been  produced  on  the  posterior  border  of  tb. 
fractured  surface  of  the  upper  fragment.  posteiior  Ooiclci  ot^tbe 

288,  A  vertical  section  of  a  fractured  patella  in  which  lirn,  union  has  occ-n-red 
ihe  fracture  is  transverse  and  situated  in  the  middle  of  the  bone  and  tbe  f  i' 

Sness'  '  ''''''  ^^^"^^  tis^uT  a  mn'.  ^n 

f5787 

^^nnV.t  ^'^^'n''  f'^'^^'r'  9'  insertion  of  the  quadriceps  and  the  ligamentum 
patella?,  ihe  bone  has  been  fractured  nearly  transversely  below  the  middle  and 
no  union  exists  between  the  fragments.  The  fractured  surfaces  are  covered  with 
sott  granulation-tissue,  and  a  similar  layer  covers  the  aponeurosis  on  the  front  of 
tlie  bone  and  also  the  synovial  membrane  preserved  in  the  specimen.  Two  fi'^sures 
extending  through  the  cartilage  of  tlie  upper  fragment  are  filled  \^  ith  granulation- 
tissue.  Jione  has  been  deposited  irregnlai-ly  on  the  anterior  surface  of  the  lower 
fragment.  g^28 

The  patient,  a  man  aged  'M,  sustained  a  simple  iractiu-e  of  the  right  patella  and  the  lower  third 
of  the  femur  in  June  1888.  The  fractures  were  treated  by  means  of  plaster  of  Paris  at 
••St.  JJartholomew  s  Hospital.  Iu  the  following  November  he  was  admitted  to  U.  0.  H  with 
extensive  suppuration  in  the  knee-joint  and  surrounding  parts.  The  fragments  of  the 
patella  were  separated  by  2^  inches,  and  iu  the  skin  between  them  was  a  sinus  leading  into 
the  joint.  Amputation  was  performed  by  Mr.  Heath  through  the  lower  third  of  the  thigh, 
the  saw-cut  passing  through  the  consolidated  fracture  of  the  femur.  The  patient's  recovery 
was  delayed  by  suppuration  in  the  stump  and  necrosis  of  the  end  of  the  femur.  (Mr.  Heath's 
Case-books,  1889,  vol.  ii.  p.  140.) 

290.  A  patella,  together  with  the  adjoining  soft  parts,  the  bone  being  broken  into 
several  fragments  by  direct  violence.  The  fractured  surfaces  are  coated  with 
exudation,  and  the  articular  cartilage  round  the  edge  of  one  of  the  fragments  has 
been  removed  by  ulceration.  ]  97 

The  patient  was  a  coachman,  who,  whilst  driving,  was  thrown  from  his  seat  and  fell  upon  bis 
knee  against  the  carriage- pole.    Death  resulted  from  suppuration  in  the  knee-joint. 

291.  A  patella  broken  into  four  pieces,  probably  by  a  fall  on  the  knee.  The 
fragments,  none  of  which  have  been  completely  displaced  from  the  rest,  are  united 
by  bone  along  the  contiguous  parts  of  their  borders.  3028 

292.  A  patella,  from  the  onter  margin  of  which  a  strip  has  been  detached  by  direct 
violence.    The  detached  fragment  is  wanting.  ]98 

293.  A  patella,  from  the  outer  edge  of  which  a  portion  has  been  detached  by  a 
fracture.  The  fracture  was  comminuted.  The  larger  fragment  is  united  by  bone 
but  a  smaller  upper  fragment  is  wanting.  3264 

294:.  A  left  patella  Avith  the  surrounding  soft  parts,  the  bone  being  separated  into 
halves  by  a  recent  vertical  fracture.  At  a  distance  of  4  cm.  below  the  patella  there 
is  a  triangular  puncture  in  the  skin,  from  which  the  track  of  the  wound  extends 
upwards  and  backwards  to  become  continuous  with  the  line  of  the  fracture  in  the 
patella.    A  small  mass  of  paint  is  adherent  to  one  of  the  fractured  surfaces.  7832 

F.  F.,  a  female,  aged  28,  whilst  intoxicated,  jumped  from  a  third-floor  window,  and,  after  striking 
some  iron  railings,  fell  into  the  area  below.  The  other  injuries  consisted  of  wounds  of  the 
scalp  and  thigh,  a  fracture  of  the  left  radius,  and  extensive  laceration  of  the  soft  parts  of  the 
left  leg.  Amputation  was  performed  by  Mr.  Horsloy  through  the  junction  of  the  middle  and 
lower  tiiirds  of  the  tliigh.  Death  resulted  from  shock  a  few  hours  later.  (Mr.  Heath's  Case- 
books,  185)7,  vol.  i.  p.  427.) 
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transversely  tractuiecl.     ^^f^W^  «i  ^'^^  ^^j^^  i^wer ;  iu  the 

the  femur  are  distinctly  recognizable. 
PQfi  A  cast  of  the  same  knee  in  the  position  of  extreme  flexion     A  distance  of 
^15  cm  Intervenes  betueen  the  fragmV^nts,  and  the  lower  end  ot  the  fern ^u.  un- 
covered by  the  patella,  is  traceable  in  almost  all  its  parts.  -'^'J 

9^7  A  cast  of  the  front  of  a  knee,  in  which  a  transverse  fracture  of  the  patella  has 
united  by  fibrous  tissue.  The  fragments  are  turned  forx^ards  and  held  together 
only  at  the  posterior  margin  of  the  fractured  surfaces,  the  bond  ot  union  between 
which  seems  to  have  been  about  2  cm.  long  ;  the  anterior  margins^  ^-e 
separated  by  a  considerably  greater  distance.  '^^^o 

298  299  Casts  of  the  fronts  of  two  knee-joints,  taken  from  the  ^ame  person. 
On  the'  front  of  the  right  is  a  depression  nearly  8  cm.  in  length,  due  to  the 
separation  of  the  fragments  resulting  from  a  transverse  fracture  of  t lie  patella. 
The  fragments  have  probably  been  connected  by  a  ligamentous  band,  no  part  of 
the  femur  being  recognizable  in  the  depressed  interval  noticed.  In  the  left  knee  a 
similar  condition  exists,  but  the  separation  of  the  fragments  is  less  marked.  4596 


Feaotuees  of  the  Bones  ot  the  Leg. 

Fractures  of  both  boues  of  the  leg  may  occur  from  direct  violence  at  any  part. 
Both  bones  are  then  usually  broken  nearly  at  the  same  level  (307).  When  the  fracture 
results  from  indirect  violence,  the  tibia  is  usually  broken  near  the  junction  of  its  lower 
and  middle  thirds,  and  the  fibula  at  a  point  somewhat  higher  (6,  308,  311).  The 
fracture  of  the  tibia  is  most  frequently  oblique  in  a  direction  from  behind  forwards 
and  downwards,  so  that  the  lower  fragment  is  drawn  upwards  behind  the  upper,  and 
the  sharp  point  of  the  upper  projects  beneath  the  skin  in  front  (6).  The  tibia  may 
be  fractured  alone,  usually  at  the  place  and  in  the  direction  above  mentioned.  The 
internal  malleolus  alone  is  sometimes  broken  off.  Fracture  of  the  fibula  alone 
most  frequently  occurs  within  5  cm.  of  its  lower  end  (Pott's  fracture),  and  is 
produced  by  a  violent  twist  of  the  foot  outwards.  With  this  fracture  there  may  be 
either  rupture  of  the  internal  lateral  ligament,  or  the  tip  of  tlie  internal  malleolus 
may  be  torn  off  (318).  The  foot  is  in  such  cases  displaced  outwards  (322).  Iu 
some  cases  both  malleoli  may  be  broken  off  and  displaced  backwards  with  the  foot 
324). 

300.  The  bones  of  the  knee-joints,  from  the  same  person.  In  the  right  joint  the 
head  of  the  tibia  is  fractured  from  before  back  in  the  middle  line  to  a  depth  of 
about  2-5  cm.  The  fracture  runs  between  the  right  condylar  surface  and  the 
attachment  of  the  crucial  ligaments,  whilst  behind  it  turns  horizontally  inwards 
in  the  groove  on  the  back  of  the  inner  tuberosity.  The  fracture  gapes  widely, 
and  a  separate  fissure  runs  across  the  inner  condylar  surface.  548] 

The  injury  probal)ly  resulted  from  forcible  wroncliiiig  of  iLc  leg  inwards.  In  tho  left  knee- 
joint  a  very  similar  fracture  has  been  produced  experimenlally  after  death;  it  differs 
however,  in  passing  on  tho  inner  instead  of  the  outer  side  of  tlie  attachment  of'  the  crucial 
ligaments. 

301.  The  upper  half  of  a  left  tibia,  the  upper  extremity  of  which,  together  with  a 
wedge-shaped  portion  of  the  shaft,  hns  been  d"ta':-hed  by  an  oblique  fracture 
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extending  from  immediately  below  the  tuberosities  behind  to  a  point  6  cm 
below  the  tubercle  m  front.    Union  has  occurred  after  slight  displacement  of  the 
ower  fragment  upwards  and  backwards.    The  outer  tuberosity  has  in  addition 
been  fractured  in  a  vertical  direction.  •  2074 

302.  A  left  tibia,  which  has  been  frachired  in  a  manner  similar  to  the  i)recedinc 
but  repaired  with  greater  deformity,  the  lower  fragment  having  been  considerably 
displaced  behind  the  upper  ;  the  articular  surface  has  not  been  involved.  216 

303.  A  right  tibia  and  fibula  considerably  shortened  in  consequence  of  the  displace- 
ment resulting  from  an  oblique  fracture  near  the  junction  of  their  upper  and 
middle  thirds.  ^ ' 

The  lower  fragment  of  the  tibia  has  been  drawn  upwards  and  slightly  outwards, 
and  hes  behind  the  upper,  overlapped  for  a  distance  of  about  7 '  cm.  The 
fracture  of  the  fibula  is  at  a  higher  level  than  that  of  the  tibia.  The  lower 
fragment  of  the  fibula  lies  in  front  of  the  upper,  overlapping  it  for  about 
5  cm.,  but  maintains  its  normal  relation  to  the  lower  fragment  of  the  tibia  ;  it  is 
united  to  the  middle  of  the  anterior  surface  of  the  upper  fragment,  wh'ich  is 
displaced  outwards  so  that  its  lower  end  lies  about  2  cm.  external  to  its  natural 
positiou,  the  fragments  thus  crossing  each  other. 

304.  The  lower  half  of  a  right  tibia,  fractured  obliquely  near  the  middle  of  its  shaft, 
the  fragments  of  which  are  firmly  held  together  by  newly-formed  external 
callus.  The  plane  of  fracture,  contrary  to  what  is  usual,  passes  from  before 
backwards  and  dowiiiucirds ;  the  lower  of  the  fragments  has,  in  consequence,  been 
displaced  by  the  action  of  the  muscles  upon  the  front  of  the  upper  so  as  to  over- 
ride it.  3057 

305.  The  bones  of  a  left  leg,  fractured  with  slight  obliquity  a  short  distance  below 
the  middle,  and  at  tlie  same  level.  The  fragments  have  become  united  after  very 
slight  displacement,  the  repair  being  strengthened  by  the  union  of  the  two  bones 
themselves  opposite  the  seat  of  injury. 

The  bones  are  very  light,  being  much  atrophied  from  old  age,  and  a  thin  layer 
of  new  osseous  tissue  covers  a  considerable  part  of  the  shaft  of  the  tibia.  3259 

306.  The  bones  of  a  left  leg,  fractured  obliquely  and  with  comminution,  the  tibia  near 
its  middle,  the  fibula  at  a  point  higher  up.  The  fractures  have  been  repaired 
after  some  displacement  of  the  several  fragments,  which  are  united  by  new  bone 
filling  up  the  irregularities,  and  giving  to  the  middle  third  of  the  tibia  a  long 
fusiform  outline.  3077 

307.  The  bones  of  a  right  leg,  showing  a  recent  comminuted  fracture  implicating  the 
lower  parts  of  their  shafts  nearly  at  the  same  level.  Each  of  the  bones  is  broken 
into  several  fragments,  the  result  evidently  of  direct  violence.  In  the  tibia  two 
fissures  extend  into  the  lower  extremity  of  the  bone,  but  do  not  reach  the  articular 
surface.  In  the  fibula  the  lowest  fragment  is  separated  from  immediately  above 
the  cartilage-covered  surface.  5360 

308.  The  bones  of  a  right  leg,  fractured  obliquely  from  without  downwards  and  inwards 
through  the  lower  third  of  their  shafts  ;  the  line  of  fracture  is  continued  accurately 
from  the  one  to  the  other.  The  several  fragments  have  become  firmly  united 
after  some  displacement  of  the  lower  upv\  ards,  and,  as  a  result  of  the  direction  of 
the  obliquity,  outwards,  the  end  of  the  upper  portion  of  the  tibia,  still  somewhat 
sharply  pointed,  overhanging  the  bone  below  on  the  inner  aspect.  The  union  of 
the  parts  has  been  strengthened  by  an  osseous  bond  passing  between  tlie  two 
bones  at  the  seat  of  fracture.  A  fracture  of  the  posterior  part  of  the  lower 
extremity  of  the  tibia  extending  into  the  articular  surface  has  repaired  without 
deformity.  ^^^^ 
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onq  A  left  tibia  and  fibula  fractured  obliquely  downwards  and  inwards,  the  former 
about  7  em  from  its  lower  end  and  the  latter  about  the  same  distance 
below  its  iipper,  and  united  after  upward  and  outward  displacement  of  the  lower 
wLn^^^^^  the  pointed  end  of  the  upper  fragment  of  the  tibia 

haf  mide  -one  necrosis,  and  its  separation  is  nearly  completed ;  the  surfaces  of 
the  bone  in  the  neighbourhood  are  obscured  by  a  thin  layer  of  new  bone  ;  and 
ome  union  between  tlie  fragments  has  been  effected  by  osseous  tissue  which 
passes  in  bridges  between  them.  The  fragments  ot  the  fibula  are  held  together 
by  a  thin  layer  of  bone  between  their  overlapping  surfaces.  .  ^o^-L 

The  fracture  of  tlie  tibia  was  compound. 

qiO  A  left  tibia  and  fibula  which  have  been  fi-actured  with  comminution  across 
the  iunction  of  their  middle  and  lower  thirds.  Between  the  fragments  of _  the 
tibia  no  union  has  taken  place  ;  their  ends  are  enlarged  by  an  irregular  deposit  of 
new  bone  with  an  uneven  nodulated  surface  formed  upon  them,  m  part,  apparently, 
as  a  result  of  inflaminatiou.  The  fracture  of  the  fibula  has  been  evenly  repaired. 
The  fibula  presents  a  long  uniform  curve  backwards  and  outwards  throughout  its 
length.  ^'^''^ 
The  fracture  of  the  tibia  was  compound,  that  of  the  fifiula  most  probably  simple. 

311.  A  right  tibia  and  fibula  frtictured,  probably  by  indirect  violence  ;  the  tibia  as  in 
No.  308,  and  repaired  after  similar  displacement.  In  the  fibula  the  plane  of 
fracture  is  directed  downw  ards  and  backwards  through  the  junction  of  its  upper 
and  middle  thirds  ;  union  has  taken  place  after  displacement  of  the  lower  fragment 
upon  the  front  of  the  upper.  214 

312.  A  left  tibia  and  fibula,  fractured  about  the  juuction  of  their  middle  and  lower 
thirds,  in  a  direction  downwards  and  outwards  ;  the  lower  fragments  have  united 
with  the  upper  after  shght  displacement  upwards  and  inwards.  A  bridge  of  new 
bone  connects  the  tibia  and  fibula  at  the  seat  of  fracture.  3257 

313.  A  vertical  section  of  a  right  tibia,  showing  the  remains  of  an  oblique 
fracture  which  has  been  repaired  after  great  displacement  of  the  lower  fragment. 
The  upper  end  of  this  lies  upon  the  front  of  the  upper  fragment,  overriding  it 
for  about  2  cm.,  and  the  lower  fragment  is  rotated  outwards  to  such  a  degree 
that  the  articular  surface  for  the  fibula  looks  almost  directly  backwards.  The 
lower  fragment  has  also  undergone  an  angular  displacement  laterally,  the  shaft 
of  the  bone  presenting  a  long  concavity  on  its  outer  aspect.  212 

314.  The  bones  of  a  left  leg,  obliquely  fractured  through  their  shafts  a  short  distance 
above  the  ankle.  Union  has  occurred  after  angular  displacement  of  the  lower 
fragments  outwards,  more  marked  in  the  fibula  than  in  the  tibia.  3145 

315.  The  lower  half  of  a  right  tibia,  which  has  been  repaired  after  separation  of  its 
articular  end  by  a  fracture  passing  obliquely  from  without  downwards  and  inwards. 
The  lower  end  has  been  sawn  through  vertically  and  shows  impaction  of  the  upper 
fragment  into  the  lower,  the  latter  being  slightly  displaced  inwards.  3054 

316.  The  lower  three-fourths  of  a  right  tibia  and  fibula  each  of  which  has  sustained  a 
comminuted  fracture,  the  tibia  in  its  lower  third,  the  fibula  through  the  middle  of 
its  shaft.  In  the  tibia  the  fracture  extends  into  the  ankle-joint  in  such  a  uay  as 
to  separate  a  large  fragment  including  tlie  anterior  third  of  the  articular  surface. 

2704 

The  fracture  of  the  tibia  was  compound,  and  the  limb  was  amputated. 

317.  The  lower  half  of  a  right  tibia  the  inferior  extremity  of  which  has  sustained  an 
extensively  comminuted  Iracture,  the  result  of  direct  violence.  A  large  number 
of  small  pieces  have  been  separated,  and  numerous  lines  of  fracture  cross  the 
articular  surface.  3U25 

The  fibula  was  also  broken  in  its  lower  third, 
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318.  The  lower  ends  of  a  right  tibia  and  fibula,  together  with  the  astra^^alus  os 
calcis,  and  navicular  The  fibula  1ms  been  obliquely  fractured  close  above  the  an'lde- 
]oiut,  and  the  toot,  with  the  lower  fragment  of  the  fibula,  has  been  partially  dis- 
located outwards  after  separation  of  the  interual  malleolus,  which  retains  its 
connexion  with  the  os  calcis  and  lies  beneath  the  inner  end  of  the  anterior  border 
ot  the  articular  surface  of  the  tibia,  a  series  of  conditions  which  constitutes  one 
ot  the  forms  of  Pott  s  fracture.  There  is  slight  fibrous  union  between  tlie  separated 
portions  of  the  fibula.  jg^ 

Tbe  patient,  an  iutcmperatD  woman,  met  with  tbo  nccident  by  slipping  from  the  curbstone 
The  iractiire  was  rendered  compound  by  (.he  broken  end  of'  the  tibia  being  forced  throueli 
the  skm.    Suppuration  within  (lie  joint  ensued,  and  tlie  foot  Avas  amputated. 

319.  A  left  tibia  and  fibula,  the  latter  being  fractured  about  7  cm.  from  its  lower 
end,  and  the  tibia  across  the  base  of  the  internal  malleolus  into  the  ankle-joint ; 
the  remaining  part  of  the  articular  surface  has  also  been  detached  by  a  fracture 
traversing  the  lower  end  of  the  shaft  of  the  tibia  in  an  upward  and  outward 
direction.  The  several  fragments  of  the  tibia  have  united  with  but  a  trace  of 
deformity,  and  the  articular  surface,  with  the  exception  of  a  shalloAv  furrow  along 
the  base  of  the  inner  malleoJns,  shows  no  sign  of  the  injury.  The  loMer 
fragment  of  the  fibula  is  displaced  inwards  so  as  almost  to  touch  "the  tibia,  and  is 
overlapped  by  the  upper ;  this  has  probably  been  due  to  a  displacement  of  the 
malleolus  outwards.  3169 

320.  A  left  tibia  and  fibula  firmly  ankylosed  at  their  lower  ends,  after  a  fracture  of 
the  latter  bone  a  short  distance  above  the  ankle-joint.  The  tibia  has  been  in  no 
way  injured,  and  no  displacement  of  the  fragments  has  occurred.  The  specimen 
is  probably  one  of  united  Pott's  fracture.  193 

321.  A  left  fibula  united,  with  backward  displacement  of  its  lower  fragment,  after  a 
fracture  about  5  cm.  above  its  lower  end.  2980 

322.  Cast  of  a  left  foot  and  part  of  the  leg,  showing  a  form  of  displacement  which 
accompanies  fracture  of  the  fibula  near  its  lower  end  (Pott's  fracture).  The  foot 
has  been  partially  dislocated  outwards,  and  everted,  after  rupture  of  the  internal 
lateral  ligament  of  the  ankle-joint ;  the  inner  malleolus  forms  a  marked  pro- 
minence on  the  inner  side.  4210 

323.  Cast  of  a  right  foot  and  leg,  in  which  a  similar  injury  has  occurred.  The 
outward  displacement  of  the  foot  is  somewhat  less  marked. 

324.  Cast  of  a  left  foot  and  adjoining  part  of  the  leg,  illustrating  a  variety  of 
displacement  occurring  after  fracture  of  the  lower  end  of  the  fibiila  and  of  the 
internal  malleolus.  I'he  foot,  with  the  lower  fragment  of  the  fibula  and  the 
detached  internal  malleolus  (which  retain  their  proper  relation,  both  with  the 
foot  and  with  each  other),  has  fallen  backwards  ;  the  anterior  border  of  the  end 
of  the  tibia  forms  a  somewhat  abrupt  sweUing  across  the  front  of  the  ankle. 


FbACTUEES  01'  THE  BoisES  OF  THE  POOT. 

Fractures  of  the  bones  of  the  foot  usually  result  from  sev  ere  direct  violence,  a 
are  very  commonly  compound  (325).    The  posterior  extremity  of  the  os  calcis  is 
occasionally  detached  by  the  forcible  contraction  of  the  calf  muscles. 

325  The  bones  of  a  left  foot,  showing  fractures  of  the  cuboid  and  first  and  fifth  meta- 
tarsals In  the  cuboid  the  fracture  passes  from  near  the  postero-external  angle 
obliquely  forw  ards  to  the  antero-internal  angle,  separating  the  bone  mto  two  parts. 
The  fracture  of  the  first  metatarsal  is  oblique  downwards  and  forwards  through 
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the  antei-ior  half  of  the  bone;  that  in  the  fifth  metatarsal  has  a  similar  direction^but 
is  immediately  behind  the  bead. 

The  fractures  of  the  metatarsal  bones  were  compound,  and  the  foot  was  amputated. 
^26  The  metatarsal  bones  of  a  left  foot;   the  middle  three  of  them  have  been 
bi^ken  aJross  near  their  distal  extremities,  the  head  of  the  fourth  beuig  wanting. 

The  injury  was  caused  by  a  cart-wheel  passing  over  (he  foot. 
q97  The  lower  half  of  a  right  tibia  and  fibula,  with  the  os  calcis  and  astragalus.  The 
bones  of  the  leg  are  enlarged  and  irregular,  partly  through  the  displacement 
followincr  a  fracture  near  their  lower  ends,  and  partly  through  the  long-continued 
inflammation  attending  the  separation  of  a  sequestrum  from  the  tibia    The  seques- 
trum which  includes  the  outer  border  of  the  articular  end  of  the  tibia,  lies  loosely 
between  the  lower  ends  of  the  two  bones.    The  os  calcis  has  been  divided  into  an 
anterior  and  a  posterior  half  by  a  fracture  passing  irregularly  across  it;  the 
astragalus  has  probably  also  been  fractured.    All  the  parts  are  firmly  united,  and 
the  several  bones  are  aukylosed  one  to  another.  19o 
The  accident  was  caused  by  a  fall  from  a  height.    A  year  after  the  fracture  had  imiied,  dead 
bone  could  be  felt  from  three  sinuses  which  had  formed  about  the  ankle,     ihree  years 
later  the  condition  oC  the  parts  was  unchanged,  and  as  the  health  of  the  patient  was  faihng, 
the  limb  was  aniputated. 


Sekibs  II.— diseases  OE  BONE. 

HYPEETROPHY  OF  BONE. 

The  specimens  included  under  this  heading  are  those  in  which  there  is  more  or  less 
general  enlargement  of  a  bone,  not  evidently  the  result  of  inflammation.  In  the 
majority  the  structure  of  the  bone  is  normal.  Such  a  condition  may  be  compen- 
satory, as  when  an  enlargement  of  the  fibula  results  from  a  w  eakening  of  the  tibia 
by  injury  or  disease.  It  may  also  result  from  long-continued  increase  of  vascu- 
larity, due  to  some  inflammatory  condition  in  the  neighbourhood  (328).  Hyper- 
trophy of  the  skull-bones  is  occasionally  a  consequence  of  atrophy  of  the  subjacent 
part  of  the  brain  (330). 

328.  A  sternum  with  the  costal  cartilages  and  ends  of  the  ribs,  all  the  ribs  on  the 
left  side  being  enlarged  to  about  three  times  the  thickness  of  those  on  the  right. 
The  sections  of  the  ribs  show  that  the  enlargement  is  the  result  of  an  increase  in 
the  amount  of  the  cancellous  bone,  which  in  appearance  exactly  resembles  that  of 
the  ribs  on  the  opposite  side,  which  are  normal  in  size.  The  compact  tissue  is 
unaltered  in  thickness.  4067 

From  a  patient  who  suffered  from  chronic  empyema  of  the  left  side. 

329.  Transverse  and  longitudinal  sections  of  one  of  the  same  ribs.  1188 

330.  The  roof  of  a  skull  much  thickened  anteriorly  by  an  overgrowth  of  its  diploe 
(being  17  mm.  in  thickness  over  the  frontal  eminences),  resulting  probably  from 
atrophy  of  the  fore  part  of  the  brain. 

It  is  firm  and  healthy  in  texture,  and  the  tables  are  distinct  and  of  natural 
thickness.    The  capacity  of  the  cranial  cavity  is  correspondingly  diminished.  3251 

331.  The  roof  of  a  skull  hypertrophied  in  a  manner  similar  to  the  preceding,  except 
on  the  right  side,  where  the  thickness  of  the  bone  is  normal.  6029 

Prom  a  patient  who  had  for  many  years  suffered  from  epilepsy,  and  subsequently  became  a 
criminal  lunatic.  There  was  atrophy  of  the  left  hemisphere  of  the  eerelirnm  and  the  right 
half  of  the  cerebellum, 
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tV,f       1?  /•  n^"""^  "^ore  of  the  following  conditions  occur,  not  evidently  as 

the  result  ot  inflam.nation  :-Diminution  in  weight  without  marla^d  change  in  bdk 
enlargeinen   oi  the  cancellous  spaces  by  thinning  and  absorption  of  fhe  kmb^ 

lorotion'ortT f       "  ^1  "  "^'"^  ^'^^'^'Sement  of  the  medullary  canafS 

absoiption  of  the  inner  laniinaj  of  compact  tissue ;  accumulation  of  fat  in  the  spaces 
lef^  by  the  disappearance  of  the  osseous  tissue.    It  will  be  noticed  that,  ho  we  ve 
extensive  he  atrophy  ot  the  bone  may  be,  there  is  always  an  almost  unaltered  aver 
of  compact  tissue  left  beneath  the  periosteum.  ^ 

Atrophy  of  bone  may  result  from  disuse;  the  bone  then  retains  its  normal  shape 
and  size,  but  becomes  light  from  thinning  of  the  trabecule  (332).  Senile  atrophy  is 
best  Illustrated  by  the  changes  which  occur  in  the  lower  jaw  (340),  skull  (333  3,34) 
and  the  neck  of  the  femur.  Atrophy  from  pressure  is  seen  in  the  thinning  of 
the  skull-bones  resulting  from  hydrocephalus  (335).  Atrophic  changes  also  occur 
in  the  bones  ot  paralysed  limbs  (345)  and  in  certain  diseases  of  the  nervous  system 
such  as  tabes  and  general  paralysis.  A  more  or  less  general  weakening  of  the 
bony  skeleton  resulting  in  the  occurrence  of  spontaneous  fractures  is  also  sometimes 
met  with  (50). 


332.  A  horizontal  section  of  the  bones  of  the  tarsus  and  portions  of  those  of  the 
metatarsus,  greatly  atrophied  from  disuse.  The  spaces  of  the  cancellous  tissue 
are  irregularly  increased  in  size  owing  to  a  general  thinning,  and  in  parts  to 
a  complete  disappearance  of  the  osseous  lamellae  which  form  them;  the  fatty 
contents  of  the  spaces  have,  for  the  most  part,  escaped.  The  bones  them- 
selves are  of  natural  shape  and  size,  and  are  bounded  by  a  thin  layer  of  compact 
tissue  coated  at  parts  with  the  articular  cartilage,  which  is  unaltered  in 
appearance.  gggg 

The  patient  w  as  a  girl  11  years  of  age,  in  whom  the  limb  was  amputated  for  tuberculous  disease 
of  the  knee-joint. 

333.  The  roof  rff  a  skull  in  which  there  is  a  symmetrical  thinning  of  the  central 
parts  of  both  parietal  bones.  The  shape  of  the  interior  is  unaffected,  the 
diminution  in  thickness  being  due  to  a  disappearance  of  the  outer  table  and 
diplue  only.  4953 


334.  The  roof  of  a  skull  showing  symmetrical  thinning  of  the  parietal  bones  similar 
to  the  preceding.  The  areas  of  thinning  are  however  larger,  and  the  whole 
calvaria  is  thinner  than  natural.  5839 


335.  -Part  of  the  left  half  of  the  sliull  of  an  infant  affected  with  hydrocephalus. 
The  bones  of  the  vault  are  uniformly  thinned,  except  in  the  position' of  a  network 
of  ridges  visible  only  on  the  inner  surface  and  corresponding  probably  to  the  sulci 
of  the  distended  hemispheres.  In  numerous  places  the  bone  is  deficient,  leaving 
rounded  or  oval  openings  closed  by  a  thin  membrane  similar  to  that  which  closes 
the  widely-open  anterior  fontanelle.  5805 


336.  The  calvaria  of  an  infant,  the  subject  of  hydrocephalus  and  spina  bifida.  The 
skull  presents  changes  similar  to  those  seen  in  the  preceding  specimen.  The  per- 
forations are  most  marked  in  the  upper  and  posterior  part  of  each  parietal  bone  ; 
in  these  positions,  and  to  a  less  extent  elsewhere,  the  outer  surface  of  the  skidl  is 
marked  by  smooth  bulgings. 
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337  A  calvaria  unifornily  and  greatly  thinned,  and  at  the  same  time  expanded.  In 
all*  parts,  but  especiallv  over  the  frontal  bone,  the  inner  surface  of  the  skull 
presents  depressions  and  ridges  corresponding  to  the  gyn  and  sulci  of  the 
hemispheres.    The  sutures  are  normal.  oy4» 

From  a  patient  aged  17,  in  whom  byclrocephalus  resulted  from  a  tumour  of  the  cerebellum  (see 
Medical  Series). 

338  The  upper  end  of  a  fibula,  showing  effects  due  to  senile  atrophy.  The  size  of 
the  medullary  cavity  is  increased  by  disappearance  of  the  cancellous  tissue  and 
thinning  of  the  com'pact  wall  of  the  bone.  5288 

339  Part  of  the  skull  of  an  old  person,  in  which,  after  total  loss  of  the  teeth,  the 
alveolar  portion  of  the  upper  jaw  has  become  atrophied  so  as  to  be  almost  entirely 
wanting,  the  roof  of  the  mouth  being  rendered  nearly  flat. 

340  The  lower  jaw  of  a  very  aged  subject.  Its  alveolar  part  has  been  entirely 
absorbed,  and  'the  jaw,  of'  the  body  of  which  nothing  above  the  line  of  the 
mylo-hyoid  ridge  remains,  reduced  to  a  slender  horseshoe  form.  The  angle  of 
union  between  the  body  and  ramus  is  obtuse. 

341.  A  lower  jaw,  atrophied,  but  in  a  less  degree  than  the  preceding.  The  union 
of' the  body  and  ramus  forms  a  very  obtuse  angle. 

342.  A  sacrum  unaltered  in  size,  but  remarkably  lightened,  and  its  interior  made 
honeycomb-like  by  atrophy  of  the  cancellous  tissue. 

Its  weight  is  greatly  reduced  and  its  curve  is  very  little  marked.  1269 

343.  Some  of  the  bones  of  a  foot  from  a  case  in  which  there  was  general  atrophy  of 
the  whole  skeleton.  The  cancellous  tissue  is  very  light  from  thinning  of  its 
lamellje.  The  compact  tissue  has  also  undergone  a  diminution  in  thickness, 
forming  a  shell  at  some  p-irts  not  thicker  than  writing-paper;  over  the  tarsal 
bones  it  has  in  part  disappeared,  leaving  the  cancellous  tissue  exposed  to  view. 
The  boues  of  the  tarsus  are  ankylosed  one  to  another  as  well  as  to  those  of  the 
metatarsus.  2712 

344.  A  rib,  from  the  same  patient,  which  has  been  fractured,  and  of  which  the 
fragments  have  united.  2713 

345.  A  tibia  and  fibula,  atrophied  as  the  result  of  old-standing  paralysis  of  the 
limb.  The  bones  are  very  thin  and  slight,  and  for  the  greater  part  of  their 
length  the  shafts  have  become  almost  cylindrical  in  shape,  having  lost  all  traces 
of  the  normal  surfaces  and  borders.  The  upper  extremity  of  the  tibia  is 
deformed,  probably  as  the  result  of  long-standing  flexion  of  the  knee. 

From  the  dissecting-room. 
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IKrLAMM.VTJU.N  OF  HOVE, 


INFLAMMATION  OF  BONE. 

are  not  co.ple.e  y  absorbed,  o.  in  vi;Th:ont"p;octsls  thf  ^ t^^^^^ 
becomes  developed  into  bone  instead  of  fibrous  tissue     InL^Z.^t^r:^e  ^ 

(3)  the  cancellous  tissue  (364  et  seq.),  or  (4)  the  medulla  (371  et  sea.)  ;  but  it  ra/el v 
It  ever,  commences  pnmanly  in  the  compact  tissue,  and  wherever  it  commeLe  ts' 
eifects  are  never  limited  to  one  tissue  only.  i^uinmeuces  us 

The  first  series  of  specimens  ilh.strares  the  most  important  effects  produced 
by  inflammation  in  the  several  parts  of  a  boi.e  as  above  enumerated  P^o«"««a 

The  second  series  illustrates  the  varying  conditions  under  which  the  different 
varieties  ot  chronic  inflammation  of  bone  occur.  uiu^rtui, 

The  third  series  illustrates  the  changes  associated  M'ith  the  occurrence  of  Necrosis 
ot  bone  and  the  varying  conditions  under  which  Necrosis  results. 

I.— Specimens  iUustrating  the  Effects  of  Inflammation  in  the  several 

parts  of  a  Bone. 

1.  Ikflammatiot?  op  the  Pebiosteum. 

Simph  Acute  Inflammation  of  the  periosteum  causes  the  membrane  to  become 
reddened  and  swollen,  and  a  sott  layer  of  cells  accumulates  beneath  it  so  that  it 
strips  more  readily  than  natural  from  the  compact  tissue.  ' 

Acute  Sicppuration  beneath  the  periosteum  leads  to  more  or  less  extensive  strinninff 
ot  the  meinbrane  from  the  bone  (346),  and  almost  ahvays  causes  a  varvine  decree  of 
necrosis  of  the  subjacent  osseous  tissue  (347).  In  rare  instances  the  periosteum 
Itself  sloughs.  ' 

Osteoplastic  or  Ossific  Periostitis  is  characterized  by  the  formation  of  new  bone 
beneath  the  periosteum,  and  is  met  with  in  manv  different  conditions  attended  with 
subacute  or  chronic  inflammation  of  the  membrane.  The  new  osseous  tissue  may  be 
distributed  more  or  less  diffusely  over  the  affected  bone  (348);  it  may  be  limited 
to  a  circumscribed  area  with  the  produetiion  of  a  node  (352) ;  or,  lastly,  it  may  be 
deposited  irregularly  in  the  form  of  nodular  masses  or  spicula,  which  are  often  spoken 
of  as  osteophytes  (353).  These  new  deposits  of  bone  are  at  first  soft  and  spongy 
(348);  but  ultimately,  as  recovery  takes  place,  they  become  partly  absorbed  and 
smoothed  down  and  dense  in  structure  like  the  normal  compact  bone,  from  which  they 
are  then  scarcely  distinguishable  (352). 

346.  The  upper  extremity  of  a  right  femur  the  periosteum  of  which  has  been  exten- 
sively detached  from  the  neck  of  the  bone  by  acute  suppuration  beneath  it  The 
separation  is  most  extensive  in  front,  where  it  extends  from  the  anterior  inter- 
trochanteric line  to  the  cartilage  covering  the  head,  the  margin  of  which  is  eroded. 
On  the  inferior  and  posterior  aspects  of  the  neck  only  a  narrow  strip  of  the 
bone  18  denuded,  whilst  the  upper  aspect  has  altogether  escaped.  There  is 
considerable  swelling  of  the  periosteum  around  the  area  over  which  it  has  been 
destroyed.  g515 

From  a  boy  aged  9  yenrs,  wlio  developed  obscure  sijins  of  inflaminntion  in  tlie  right  Iiin-joint  two 
days  alter  a  tail  which  caused  bruising  of  the  right  groin  and  scrotum.  Four  diiys  hiter  signs 
of  pcricardilis  developed,  and  death  oceurred  eleven  davs  after  the  injury.  The  riglit  hip- 
joint  was  full  of  pus.  which  had  perforated  the  poslerior  part  of  the  bapsule.  There  were 
abscesses  in  the  heart-muscle,  lungs,  kidneys,  and  beneath  the  periosteum  of  one  of  the  ribs. 
The  specimen  illustrates  acute  infective  periostitis  of  the  neck  of  tlie  femur  followed  by 
pyaoinia.  The  heart  is  preserved  iu  the  Medical  Series.  («ee  Dr.  Busliau's  Case-book,  1881), 
Males,  vol.  i.  p.  4.) 
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347  A  lefftibia  in  which  a  superficial  strip  of  the  compact  wall  along  the  middle  of 
the  crest  to'^ether  with  a  laver  of  the  wall  on  either  side,  has  undergone  necrosis, 
and  is  in  process  of  separation.  The  necrosed  part  is  surrounded  by  a  broad, 
shallow  ulcerated  groove,  and  on  the  inner  side  is  deeply  undermined.  The 
surface  of  the  living  bone  around  is,  except  for  a  short  distance  above  the  necrosed 
area  on  the  outer  aspect,  covered  for  the  most  part  with  a  layer  of  new  bone  ;  in 
the  situation  noticed  the  wall  of  the  tibia  is  superficially  ulcerated,  contrasting 
strongly  with  the  unaltered  surface  of  the  dead  portion.  Near  the  inner  edge  of 
the  tibia  a  second,  much  smaller,  somewhat  elliptical  area  has  also  become  necrosed, 
and  is  completely  undermined,  remaining  connected  with  the  rest  of  the  bone  only 
by  a  narrow  pedicle.  2912 

The  necrosis  of  the  tibia  followed  separation  of  the  periosfceiim  by  the  extension  of  suppuration 
to  it  from  phlegmonous  erysipelas  wtiiuh  attacked  the  leg.  The  patient,  an  old  man,  sank  irooi 
exhaustion. 

3i8.  A  left  femur  divided  longitudinally.  The  whole  shaft  is  covered  with  an  adherent 
layer  of  bone  thrown  out  as  the  result  of  osteoplastic  periostitis.  The  outer 
surface  of  the  deposit  is  irregular  and  nodulated  and  in  section  it  is  readdy 
distinguishable  by  its  more  open  texture  from  the  original  compact  tissue  of  the 
shaft.  In  many'  parts  of  the  section  the  new  deposit  can  ba  seen  to  consist 
of  two  layers— a  deeper  composed  of  delicate  longitudinal  lamella},  and  an  outer 
(if  minutely  cancellated  texture.  Parts  of  the  shaft  from  which  the  shell  of 
new  bone  has  been  removed  show  the  surface  to  be  fluted  with  fine  vascular 
grooves. 

349.  A  right  femur,  the  shaft  of  which  is  throughout  its  whole  length  con- 
siderably increased  in  circumference,  and  almost  in  a  uniform  degree,  by  an 
uneven  and  nodulated  sheath  of  new  hone,  about  4  mm.  thick,  the  changes  having 
occurred  as  a  result  of  periostitis.  Along  the  linea  aspera  the  new  tissue  is  in 
greatest  abundance  and  forms  two  high  ridges,  which,  dividing  inferiorly,  bound 
the  upper  part  of  the  popliteal  surface  ;  the  nodules  themselves  have  a  smooth  com- 
pact exterior.  A  transverse  section  shows  the  shaft  itself  to  be  little  chauged  in 
size  or  structure  ;  and  in  the  superimpo-^ed  bone  two  layers  can  be  discerned — 
a  deeper  of  open  texture  and  having  lamellse  set  in  a  longitudinal  direction,  so 
as  to  form  channels  which  run  in  the  long  axis  of  the  shaft,  and  a  more  super- 
ficial layer  of  minutely  cancellated  texture,  and  corresponding  with  the  plates  and 
nodules  laid  upon  the  first.  The  Haversian  canals  of  the  compact  tissue  of  the 
shaft  are  more  numerous  and  larger  than  natural.  A  part  of  the  shaft,  from  which 
the  shell  of  new  heme  has  been  in  part  removed,  shows  the  surface  to  be  fluted 
with  deep  vascular  grooves.  5000 

350.  The  long  bones  of  a  lion's  hind  limb,  all  of  which  show  extensive  deposits  of 
new  bone  resulting  from  chronic  periostitis.  The  new  osseous  tissue  has  a  warty 
or  coarsely  nodulated  surface  and  is  minutely  porous  in  texture.  It  is  most 
abundant  on  the  posterior  surface  of  the  femur,  where  it  has  accumulated  to  a 
thickness  of  about  1  cm.  On  the  posterior  surface  of  the  tibia  the  new  bone  is 
marked  with  deep  furrows,  for  the  most  part  longitudinal,  which  have  lodged 
the  larger  vessels  of  the  periosteum.  The  uncovered  surfaces  of  the  bones  are 
healthy  and  the  bones  themselves  are  not  enlarged.  The  head  of  the  femur  is 
much  depressed,  and  the  margin  of  its  articular  surface  lipped.  5137  3850 

351.  The  pelvis  and  femora  of  a  lion  in  which  over  considerable  parts  of  the  pelvis 
and  over  almost  the  whole  of  the  shafts  of  the  femora  a  nodulated  \ayer  of  new 
bone  has  been  formed.  The  new  osseous  tissue  closely  resembles  in  appearance 
that  described  in  the  last  specimen.  In  all  parts  the  deposit  is  almost  exactly 
symmetrical;  the  various  articulations  are  normal. 
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352.  A  right  tibni,  upon  the  upper  half  of  the  shaft  of  which  are  two  oval  swelliiiirs 
or  nodes,  resulting  from  periostitis  and  inflammation  of  the  superficial  par"ts 
of  the  compact  wall  of  the  bone.  One  of  these  nodes,  about  5  cm.  in  length,  is 
seated  on  the  outer  surface  near  the  line  of  the  crest ;  the  other,  considerably 
larger,  is  on  the  posterior  aspect ;  each  of  the  swellings  is  longitudinally  grooved, 
and  has  a  porous  surface,  and  upon  the  bone  around  a  thin  layer  of  similar 
substance  has  been  formed. 

The  section  shows  the  new  bone  to  have  become  indi.stinguishably  blended  with 
the  old,  the  compact  tissue  of  which  has,  in  many  parts,  become  somewhat  more 
porous  than  naturah  "  2088 

The  disease  of  the  tibia  resulted  from  syphilis. 

353.  The  bones  forming  a  left  elbow-joint,  on  which,  as  the  result  of  long-standing 
inflammation  of  the  articulation,  an  irregular  deposit  of  new  bone  has  taken  place 
beneath  the  periosteum.  On  the  humerus  and  ulna  the  new  osseous  tissue  forms 
pointed  spicula  (osteophytes).  The  cartilage  has  disappeared  fi'om  all  the  articular 
surfaces  and  considerable  destructive  inflammation  has  occurred  in  the  subjacent 
bone.  3120 

Tlie  deposit  of  new  bone  has  resulted  from  osteoplastic  periostitis  secondary  to  the  joint  disease. 


2.  In¥la.mmatiok  of  Compact  Bone. 

Acute  Tnflammation  of  compact  bone  is  not  met  with  as  a  primary  affection,  but 
the  extension  of  inflammation  into  the  osseous  tissue  from  the  periosteum  or  medulla 
is  one  element  in  the  production  of  necrosis  as  the  result  of  suppuration  in  either  of 
these  struc'.ures. 

Uarefadive  Osteitis  is  a  common  form  of  inflammation,  usually  subacute  or  chronic, 
of  the  compact  tissue.  The  solid  bone  disappears  before  the  exudation  into  the 
H  aversian  canals,  which  become  enlarged  so  that  to  the  naked  eve  they  appear 
increased  in  size  and  number,  and  thus  the  bone  becomes  more  porous  and  lighter 
than  natural  (355).  By  an  extension  of  this  process  parts  of  the  bone  may  be 
completely  destroyed  superflcially  and  replaced  by  granulation-tissue  ;  the  condition 
is  then  known  as  ulceration  or  caries  of  compact  bone  (357). 

Osteoplastic  Osteitis  (Sclerosis  of  bone,  Osteosclerosis)  is  another  common  form  of  very 
long-standing  inflammation  of  compact  bone.  New  osseous  tissue  is  deposited  inter- 
stitially  on  the  walls  of  the  Haversian  canals,  which  become  diminished  in  size  or 
obliterated  so  that  the  hole  affected  part  of  the  bone  becomes  of  unnatural  density 
and  hardness  (358).  The  diminished  A-ascularity  of  the  bone  thus  produced  is 
occasionally  a  factor  in  the  causation  of  necrosis.  In  cases  of  recovery  from 
rarefactive  osteitis  the  process  becomes  osteoplastic,  and  new  bone  is  thrown  out  in 
the  dilated  Haversian  canals  until  the  bone  returns  to  its  normal  density  or  even 
beyond  it. 

"Expansion  of  bone  "  is  a  not  uncommon  result  of  chronic  inflammation  of  the 
compact  tissue.  In  one  form,  such  as  that  which  results  from  the  growth  of  a  central 
tumour,  absorption  of  the  inner  la\ers  of  the  compact  tissue  (rarefactive  osteitis) 
proceeds  simultaneously  with  a  deposition  of  bone  beneath  the  periosteum  (osteo- 
plastic periostitis).  Asa  rule  in  such  cases  the  deposition  of  bone  externally  fails  to 
keep  pace  with  the  absorption  internally,  and  thus  the  bone  becomes  progressively 
thinned  and  eventually  in  parts  completely  absorbed  (359).  In  the  other  form,  as 
the  result  of  rarefying  osteitis,  the  whole  thickness  of  the  compact  tissue  becomes 
converted  into  thin  widely  separated  lamella^,  so  that  a  great  increase  in  bulk  in  the 
affected  portion  of  bone  occurs  (360,  3G2).  Under  no  circumstances  is  the  osseous 
tissue  actually  expanded  according  to  the  ordinary  sense  of  the  word,  that  is  to  say 
mechanically  stretched. 
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35i  A  lon-itudiiial  section  of  the  lower  part  of  a  right  femur  which  lias  been  exten- 
sh-ely  affected  by  chronic  inflannnation.  The  compact  tissue  especially  of  the 
anterior  wall  is  lendered  porous  by  longitudinally  disposed  spaces  in  its  suhstance 
w  dch  are  separated  by  thin  trabecute.  The  openings  of  the  Haversian  ^canals  on 
the  inner  surface  of"  the  compact  tissue  are  much  larger  than  natural.  These 
ehan-es  have  resulted  from  rarefactive  osteitis.  The  outer  surtace  of  the  shaft  is 
covered  by  a  layer  of  newly  formed  bone,  and  masses  of  very  delicate  porous  bone 
project  in  many  parts  into  the  medullary  canal.  ^^^^ 

355  The  lower  half  of  a  left  femur  fractured  with  comminution.  The  greater  part 
of'  the  wall  of  its  shaft  is  thinned,  longitudinp.lly  furrowed,  pitted,  and  in  places 
perforated  The  bone  is  thus  rendered  light  and  open  in  texture  liite  the  interior 
of  a  spongy  bone.  A  small  amount  of  new  osseous  tissue  has  been  thrown  out  on 
the  surface  of  the  shaft  beyond  the  limits  of  the  disease. .  245 

The  only  history  attached  to  the  specimen  is  that  the  fracture  occurred  whilst  the  patient  was 
turning  in  bed. 

356  A  horizontal  section  of  the  shaft  of  a  femur  which  is  thickened  by  a  deposit 
of" bone  on  its  inner  and  outer  surfaces  and  altered  in  texture  as  the  result  of 
chronic  iuflammation.  The  compact  bone  has  become  much  less  dense  than 
natural  by  the  enlargement  of  its  Haversian  canals,  and  is  indistinguishable  from 
the  new  bone  deposited  upon  it.  .Large  irregular  spaces  exist  in  the  coarsely 
cancellated  bone  around  the  medullary  cavity.  2939 

357.  The  metatarsal  bone  with  the  phalanges  of  a  great  toe,  the  surface  of  the  former 
beinc  very  uneven  and  rough  in  consequence  of  advancing  ulceration  ;  the  spaces 
of  it's  exposed  cancellous  tissue  have  been  enlarged  and  made  to  open  irregularly 
into  one  another  by  the  inward  spread  of  the  ulcerative  process.  The  surfaces  of 
the  metatarso-phaiangeal  articulation  have  been  destroyed,  and  the  cancellous 
tissue  of  the  ends  of  the  bones  laid  bare.  The  epiphysis  at  the  base  of  the 
metatarsal  bone  has  not  been  involved  in  the  disease.  29G5 

358.  A  longitudinal  section  of  the  upper  part  of  a  right  femur.  The  compact  tissue 
has  in  parts  become  almost  ivory-like  in  density  as  the  result  of  osteoplastic  osteitis. 
The  cancellous  tissue  of  the  upper  extremity  is  also  much  denser  than  natural, 
the  cancellous  spaces  being  largely  filled  with  new  bone.  The  surface  of  the 
shaft  is  covered  with  a  layer  of  newly  formed  very  dense  osseous  tissue  indistin- 
guishable from  the  sclerosed  shaft  beneath.  The  medullary  canal  is  reduced  in 
size  by  a  deposit  of  similar  dense  bone  within  it.  2968 

359.  The  skeleton  of  the  fore  limb  of  a  fox.  The  humerus  and  radius,  and  in  a  less 
marked  degree  the  ulna,  have  been  so  widely  "  expanded"  and  so  extensively 
hollowed  as  to  bear  some  resemblance  to  a  dried  knuckle  of  inflated  intestine.  The 
walls  of  the  bones  are  in  parts  membranous,  formed  only  by  the  periosteum,  and 
their  intei-ior  presents  scarcely  a  trace  of  any  cancellous  structure.  Several  of 
the  other  long  bones  were  similarly  affected.  3221 

360.  A  right  hip-bone  the  iliac  fossa  of  which  presents  an  irregular  deposit  of  new 
bone  indicating  the  position  of  a  chronic  abscess  which  occupied  it.  The  ilium 
is  so  expanded  by  inflammation  of  its  substance  that  its  inner  surface  is  almost 
Hat.  The  lamiriEe  which  represent  its  compact  wall  are  distinct  and  separated, 
their  cut  edges  lying  in  parallel  lines  conformably  with  the  surface,  and  tiie 
cancellous  tissue  is  very  wide  and  honeycomb-like.  An  oval  portion  of  the  bottom 
of  the  acetabulum  has  been  removed  by  absorption  ;  the  edges  of  the  aperture  are 
smoothly  rounded,  and  the  inner  surface  of  the  surrounding  bone  is  in  places 
coated  with  a  thin  layer  of  new  bone.  31Sfj 
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361.  A  left  libia  m  vertical  section.  At  about  the  micldle  of  its  IcneHi  the  bonA 
s  slightly  expandecl  for  a  distar.ee  of  8  cn..,  and  presents  nn  Ingated  eaZ 
m  Its  in  enor  which  is  shut  off  from  the  luedullary  canal  at  either  end  bv  a 
deposit  of  new  bone  The  cavity  is  lined  by  a  delicate  osseous  deposil  and  "Ihe 
coiupact  t,ssne  of  the  shaft  which  surrounds  the  cavity  is  thickenid,  especial  ' 
posteriorly.  Ihe  superfacia  surface  of  the  bone  in  fhe  expanded  portion  is 
covered  by  a  nearly  smooth  deposit  of  new  bone,  and  the  rest  of  the  shaft 
surface  '  extremity,  presents  numerous  irregular  deposits  on  its 

There  is  no  histoi'y  to  tlie  specimen, 

362.  The  lower  half  of  one  of  the  long  bones,  from  some  animal,  greatly  increased 
in  size  by  inflammatory  expansion  of  its  textures.  The  spaces  of  the  cancellous 
tissue  are  much  enlarged,  and  the  compact  tissue  is  represented  bv  widely  sepa- 
rated concentric  laminae  connected  by  delicate  spicula.  At  the  upper  end  of 
the  specimen  the  bone  is  unaltered  in  shape  or  size.  The  whole  bone  is  liehler 
than  natural.  2672 

363.  A  longitudinal  section  of  the  right  femur  of  a  young  subject,  its  lower  end 
considerably  enlarged  in  consequence  of  inflammation";  the  cancellous  tissue  in  this 
situation  IS  very  open,  its  lamella)  being  reduced  to  a  collection  of  branchinf^  rods 
between  which,  at  some  parts,  large  spaces  exist.  The  laminsB  which  represent  the' 
compact  wall  of  the  shaft  are  also  separated  from  one  another,  giving  rise  to  long 
longitudinal  clefts  on  the  surface  of  the  section.  The  lower  epiphysis  has  in  parts 
become  continuous  with  the  shaft  in  consequence  of  the  inflammatory  process,  whilst 
the  upper,  which  is  naturally  the  first  to  unite,  remains  still  separate.        '  5157 

The  premature  union  of  the  lower  epiphysis  would  have  seriously  interfered  with  the  subsequent 
growth  of  the  limb.  ^ 


3.  Inflammation  of  Cancellous  Bone. 

Acute  Inflammation  of  cancellous  bone  rarely  occurs  primarily.  When  suppuration 
takes  place  in  the  medullary  tissue  necrosis  of  the  osseous  substance  is  iikelv  to 
occur. 

Bare/active  Osteitis  is  by  far  the  most  important  variety  of  inflammation  met  with 
in  cancellous  bone.  The  normal  contents  of  the  cancellous  spaces  are  replaced  by 
granulation-tissue,  and  the  osseous  trabeculje  are  thinned  and  finally  in  part  destroyed, 
so  that  the  tissue  becomes  much  more  porous  and  hghter  than  natural  (364). 
By  an  extension  of  the  same  process  a  part  of  the  cancellous  tissue  may  be  entirelv 
destroyed  and  its  place  occupied  by  a  mass  of  soft  granulation-tissue ;  the  condition 
is  then  spoken  of  as  caries  of  cancellous  bone  {central  or  internal  caries).  As  a 
further  stage  of  rarefying  osteitis  it  frequently  happens  that  softening  of  the 
granulation-tissue  takes  place  with  the  formation  of  a  chronic  ahscss.  This  and 
other  varieties  of  caries  are  fully  illustrated  by  the  specimens  of  tubercle  of  bone 
(see  p.  98).  Prom  whatever  cause  resulting  a  chronic  abscess  of  the  cancellous 
tissue  is  surrounded  by  sclerosis  varying  much  in  extent  and  degree  (369),  and  the 
affected  part  of  the  bone  is  most  commonly  enlarged  by  the  formation  of  new  bone 
beneath  the  periosteum  (364).  The  cavity  containing  thepus  is  lined  with  granulation- 
tissue,  and  may  contain  small  fragments  of  necrosed  cancellous  bone.  The  pus  may 
gradually  find  its  way  to  the  surface,  leaving  a  sinus  passing  into  the  cavity  (369),  or  it 
may  burst  into  a  joint  (366).  It  not  uncommonly  happens  that,  in  the  process  of 
extension  of  caries  of  cancellous  bone,  a  more  or  less  extensive  portion  of  the  osseous 
tissue  is  so  completely  isolated  fi-om  its  vascular  supply  tliat  it  dies  and  is  separated 
as  a  sequestrum  ;  the  process  is  then  called  necrotic  caries  (365).    Under  these  circum- 
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Stances  tbe  sequestrum  is  usually  very  spongy,  as  the  result  of  the  rarefying  osteitis 

which  preceded  its  death.  . 

Osteonlnstic  Osteitis  of  cancellous  bone  occurs  under  conditions  similar  to  thoso 
leadin-  to  sclerosis  of  compact  bone.  New  bone  is  deposited  on  the  trabeculae  so 
that  the  cancellous  spaces  become  gradually  diminished  m  size,  and  the  tissue 
becomes  denser  than  usual  so  as  more  or  less  closely  to  resemble  normal  compact 
bone  (358)  Osteoplastic  osteitis  always  occurs  when  liealmg  follows  tbe  process 
of  rarefying  osteitis,  and  thus  the  enlarged  spaces  of  the  rarefied  bone  become  more 
or  less  tilled  up  and  the  surface  rendered  dense  and  smooth  (368). 

364.  A.  left  OS  calcis  extensively  excavated  on  its  outer  side  as  the  result  of  caries. 
The  raref active  osteitis  is  evidenced  by  the  thinning  of  the  lainellas  and  the 
irregular  enlargement  of  the  spaces  of  the  cancellous  tissue  around  the  excava- 
tion. A  portion  of  the  spongy  tissue  in  the  posterior  part  of  the  cavity  is  darker 
in  colour  than  the  rest  and  extensively  separated  from  its  attachments,  and  by 
the  extension  of  the  disease  would  shortly  have  been  separated  as  a  sequestrum. 
The  sm-face  of  the  bone  is  everywhere  covered  with  a  layer  of  imbricated  plates 
and  nodules  of  new  bone  (osteophytes) ;  the  articular  surfaces  are  healthy  with 
the  exception  of  the  anterior  and  outer  border  of  the  posterior  surface  for  the 
astragalus,  which  is  undermined  and  in  part  destroyed  by  ulceration.  2433 

The  destructive  inflammation  of  the  cancellous  tissue  was  doubtless  the  result  of  tuberculous 
disease.    The  bone  was  trephined. 

365.  The  upper  portion  of  a  left  femur  the  head  and  neck  of  which  had  been 
removed  by  operation  some  years  previously.  The  surface  of  the  bone  to  which 
the  neck  was  originally  attached  is  occupied  by  an  elliptical  opening  1-5  cm. 
in  its  longer  diameter.  This  leads  into  a  central  cavity  which  extends  upwards 
into  the  great  trochanter.  The  cavity  is  bounded  by  rarefied  cancellous  bone  and 
contained  six  spongy  sequestra,  the  largest  of  which  is  still  in  situ.  The  edges  of 
the  aperture  are  smooth  and  rounded.  The  compact  tissue  of  the  sawn  surface  of 
the  shaft  is  much  rarefied  and  numerous  osteophytes  project  from  the  surface  of  the 
trochanter. 

Tbe  piece  of  boue  was  removed  by  Mr.  Marshall  from  a  man,  aged  40,  in  wliom  suppuration 
in  the  region  of  tbe  hip  occurred  after  excision  of  tbe  bead  and  neck  of  tbe  lemur. 

366.  The  outer  half  of  a  left  tibia,  ahnost  universally  enlarged  and  converted  into 
a  uniform  mass  of  cancellated  tissue,  contained  within  a  compact  wall  about 

2  mm.  in  thickness,  by  long-continued  osteitis.  In  each  of  its  ends  there  is  the 
cavity  of  a  chronic  abscess.  That  within  the  upper  is  about  1*5  era.  in  diameter, 
distinctly  circumscribed,  and  lined  with  a  soft,  smooth,  membrane-like  layer  of 
granulation-tissue.  Extending  forwards  from  this  cavity  are  at  least  three  sinuses, 
none  of  which  reaches  the  external  surface;  the  aperture  of  the  largest  sinus  is  about 

3  mm.  in  diameter,  and,  like  the  others,  it  has  smooth  bevelled  edges.  In  the 
plane  of  section,  also,  one  of  the  sinuses,  lined  with  similar  false  membrane  and 
Minding  in  course,  has,  for  a  part  of  its  extent,  been  exposed.  The  lower  abscess 
presents  similar  characters  ;  from  its  upper  part  a  track  leads  into  the  surrounding 
bone,  and  below,  the  abscess  seems  to  have  communicated  by  an  irregular  sinus 
with  the  ankle-joint.  5206 

367.  The  inner  half  of  the  same  tibia,  macerated.  The  cavity  within  its  upper  end 
leads  to  the  surface  by  a  wide  irregular  aperture  in  the  front  of  tbe  bone,  and  by 
a  smaller  aperture  situated  posteriorly.  On  the  inner  surface,  a  short  distance 
above  the  malleolus,  there  is  a  deep  sulcus  about  5  cm,  in  length,  running 
with  shght  obliquity  in  the  axis  of  the  bone,  the  remains  of  an  incision  made 
some  time  previously  into  it.    The  bone  is  throughout  light  and  very  friable. 

The  parts  were  removed  by  amputation  through  the  knee,  after  which  the  patient  did  well 
(bir  J.  Jirichsen's  Case-book,  Emma  King,  Jau.  1866.) 
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^^Tl.e^.eS^nT^r^'^'?  '"'^1 ^'^^  ^'^'"1^  ^-^tensive  caries  has  occurred 
su  h  rlkO.  h' Tl  '"^'^f  V''  completely  destroyed  and  the  resuW 

o   heaH^  excavated  by  ulceration/shows  definite  evide  "c! 

bLn  exten^iv.  V  K  '  ""T™^-  """"^^^        "'^         cancellous  spaces  have 

S  of  the  n  Li      7   ^  V^T'''  ^""-^  trabecule.    The  outer 

to  lb.it  the  end  J     7       ^^l °'-''=^P^'^'^      ^  ''^''^e  enough 

to  admit  the  end  of  a  finger;  the  cancellous  bone  exposed  in  the  wall  of  this 
cavi  y  IS  rough  and  more  open  than  natural,  and  contrasts  in  these  respects  w 
the  heal.ng  surface  on  the  astragalus.    The  narrow  strip  of  the  cuboid  articular 
surface  which  remains  is  superficially  ulcerated.  3115 
Tlie  changes  iu  the  bones  resulted  from  tuberculous  disease. 

369.  A  tibia  of  a  quadruped,  longitudinally  bisected  through  an  abscess  in  its 
IS  upper  end  and  a  smus  leading  from  it  to  the  anterior  surface  of  The  bone 
Ihe  cavity  oi  the  abscess,  oval  in  shape,  flattened  conformably  with  the  surface 

sl^ft^'Vt'T^      V1  T-  '''''''  ^'"^'^'^  ^he  compact  wall  of  the 

W 'nf  ."^  ''"'^  absorption.    Cancellated  new 

bone  of  considerable  density  fills  the  medullary  space  behind  and  below  the  abscess 
and  similar  osseous  substance  has  been  formed  upon  the  surface  of  the  tibia  for 
3  cm.  around  the  external  opening  of  the  sinus.  The  interior  of  the  cavity  is 
lined  with  a  granulated  layer  of  minutely  reticulated  osseous  tissue  :  some  of  this 
IS  of  very  recent  formation,  and  has  evidently  been  produced  by  ossification  of 
the  granulations  formed  on  the  sides  of  the  healing  cavity,  which  communicates 
freely  with  the  exterior.  The  wall  of  the  sinus  is  lined  with  a  somewhat  similar 
^^y^'-  3060 

370.  The  lower  half  of  a  right  femur,  enlarged,  and  its  surface  uneven  and  undu- 
ating  in  consequence  of  inflammation.  On  its  outer  aspect,  11  cm.  from  the 
lower  end,  is  a  smooth-edged,  almost  circular  aperture,  about  7  mm.  in  diameter 
the  opening  of  a  short  passage  by  which  an  abscess  within  the  bone  has  opened 
externally.  The  spaces  of  the  cancellous  tissue  are  larger  than  natural,  but 
the  tissue  itself  is  very  firm,  its  rods  and  lamella  being  for  the  most  part 
thickened  by  the  formation  of  new  bone  upon  them  ;  the  wall  of  the  shaft  is  thinner 
than  natural.  3256 


4.  iNFLAMMATIOIf  OE  THE  MeBULLA. 

Acttte  Sujipuration  (Acute  Supx>iir alive  Osteomyelitis)  may  occur  as  a  primary  in- 
fection (see  Acute  Necrosis,  p.  90)  or  may  follow  an  infected  wound  exposing  the 
medulla.  The  normal  medullary  tissue  disappears  before  the  inflammatory  exuda- 
tion, until  the  interior  of  the  bone  may  become  occupied  by  pus  (371).  Necrosis  is  an 
almost  invariable  result,  and,  according  to  the  extent  and  intensity  of  the  inflam- 
mation, may  involve  the  whole  thickness  of  the  compact  bone  or  only  its  inner 
layers  (372).  ^  ^ 

Chronic  Inflammation  of  the  medulla  mny  manifest  itself  in  the  same  forms  as 
those  seen  in  the  medullary  tissue  of  cancellous  bone.  In  that  corresponding  to 
rarefactive  inflammation  the  normal  medullary  tissue  is  replaced  by  granulation- 
tissue,  which  may  invade  the  surrounding  bone,  producing  caries  or  necrosis  (373). 
Osteoplastic  inflammation  of  the  medulla  is  characterized  by  the  formation  of  new 
osseous  tissue  on  the  inner  surface  of  the  compact  bone,  so  that  the  medullary 
cavity  is  encroached  upon  and  may  become  entirely  occluded  (374).    It  is  a  coniniou 
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result  of  various  forms  of  chrouic  inflammatioa  of  the  .long  bones,  and  is  always 
associated  with  more  or  less  chronic  osteitis  and  periostitis  (d74). 

371  A  right  humerus  in  vertical  section  together  with  the  upper  ends  of  the  forearm 
bones  The  head  of  the  humerus  is  completely  separated  from  the  shaft,  and  the 
cartiiac^inous  surface  is  extensively  eroded  in  the  lower  part  as  the  result  ot 
suppuration  in  the  shoulder-joint.  Below  the  head  are  several  loose  pieces  of 
bone  detached  from  the  shaft.  The  outer  surface  of  the  shaft  is  covered  with  a 
thin  layer  of  new  bone  which  is  most  abundant  at  the  two  extremities,  the 
deposit  at  the  upper  end  forming  a  thick  collar  around  the  shaft.  The  medu  ary 
canal  in  its  present  condition  shows  an  almost  complete  absence  of  medullary 
tissue ;  in  the  recent  state  it  was  occupied  throughout  its  entire  length  by  pus. 
The  lower  extremity  is  partly  separated  from  the  shaft,  and  a  sinus  opening  on 
the  surface  of  the  skin  leads  into  the  interior  of  the  bone  in  this  situation.  The 
cartilaginous  surfaces  of  all  the  bones  entering  into  the  elbow-joint  are  extensively 
eroded  as  the  result  of  suppuration  in  the  joint. 

The  femur  from  the  same  case  is  preseryed  iu  No.  456. 

372.  A  long  sequestrum  removed  from  the  femur  after  amputation  of  the  thigh. 
At  its  lower  end  the  sequestrum  in^^olves  the  whole  thickness  of  the  bone  in  parts 
of  its  circumference,  and  the  marks  of  the  saw  on  the  dinded  surface  are  still 
evident.  Above  its  lower  extremity  the  sequestrum  has  a  long  tapering  shape 
and  involves  ouly  the  deeper  parts  of  the  shaft.  •  The  upper  end  of  the  sequestrum 
has  a  very  irregular  outline,  and  the  whole  of  its  outer  surface  is  irregularly 
grooved  and  pitted  as  the  result  of  the  process  of  ulceration  by  which  it  was 
separated  from  the  living  bone  around. 

The  necrosis  resulted  from  septic  inflammation  of  the  medulla  after  the  amputation. 

373.  Vertical  section  of  a  middle  finger  removed  by  amputation.  Almost  the  whole 
length  of  the  first  phalanx  is  invaded  by  softened  granulation-tissue,  which 
probably  beginning  as  a  central  deposit  in  the  medulla,  spread  into  and  destroyed 
the  wall  of  the  shaft,  causing  a  considerable  fusiform  swelling.  The  epiphysis 
at  the  base  of  the  phalanx  has  completely  escaped,  and  although  the  disease  has 
spread  into  the  head  of  the  bone  the  cartilage  covering  it  appears  to  be  normal. 

From  a  girl,  5  years  of  age,  in  whom  there  was  a  strong  family  history  of  phthisis.  The 
disease  of  the  finger,  which  resulted  from  tuberculous  deposit  in  the  phalanx,  was  of  three 
years'  duration.  A  sinus  was  present  on  the  outer  side  of  the  finger,  and  the  lymphatic  gland 
over  the  internal  condyle  was  enlarged. 

374.  -A-  right  tibia  and  fibula.  The  shaft  of  the  tibia  is,  throughout  its  extent,  enlarged 
by  a  deposition  of  new  bone  upon  it,  which  has  been  rendered  very  dense  by  its 
transformation  into  compact  tissue,  and  with  which  the  proper  wall  of  the  shaft 
is  intimately  continuous  ;  the  medullary  canal  is  almost  obliterated  by  firm  can- 
cellated osseous  tissue.  A  small  amount  of  new  bone  has  been  deposited  on  the 
surface  of  the  fibula.  "  3258 
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IXELAMSUTION  OF  BOXB. 


Il—Specimens  illustrating  the  Conditions  in  which  the  different  varieties  of 
Chronic  Inflammation  of  Bone  occur, 

1.  Osteoplastic  Inflammation. 
r.Z^f^  ^""o^^'ing  series  of  specimens  illustrates  the  chief  conditions  in  which  osteo- 

£ulIa"?n''?2T  "".^^  '''T'  '^^^^^'"^g        periosteum  (p.  60),  the 

medulla  (p   72),  or  the  osseous  tissue  (p.  68).    From  a  practical  standpoint  these 
varieties  o    osteoplastic  inflammation  can  only  be  regarded  collectively.  Is  ev^^n  the 
most  simple  cause  rarely  aft^ects  the  periosteum  or  osseous  tissue  or  medulla  solelv 
so  that  tor  instance,  chronic  osteoplastic  periostitis  and  chronic  osteitis  are  almost 
invariably  met  with  in  association  with  each  other. 

_  General  causes  Syphilis  is  the  most  common  general  disease  causing  osteoplastic 
inflammation  of  bone,  and  the  syphilitic  affections  of  the  bones  will  be  considered 
m  detail  in  a  special  series  (p.  116).  The  periosteum  may  be  chiefly  affected  (375) 
and  whilst  new  bone  is  deposited  superficially  a  certain  degree  of  rarefaction  of  the 
underlying  compact  tissue  may  occur  (376).  In  other  cases  the  whole  substance  of 
the  bone  becomes  sclerosed  and  the  medullary  canal  more  or  less  comuletelv 
obliterated  (378).  ^  ^ 

Local  causes.  A  limited  degree  of  osteoplastic  inflammation  affecting  chiefly  the 
periosteum  may  occur  as  a  result  of  an  ivjury  to  the  bone.  Central  disease  of  a  bone 
such  as  chronic  abscess  or  tuberculous  caries,  usually  causes  a  deposition  of  new  bone 
beneath  the  periosteum  and  often  sclerosis  of  the  osseous  tissue  (380).  Associated 
with  any  form  of  necrosis,  new  bone  is  not  only  deposited  by  the  periosteum  to  form 
the  mvolucrum  (p.  79),  but  often  forms  widely  over  the  surrounding  living  bone 
(379),  and  should  the  sequestrum  remain  long  in  situ  the  living  osseous  tissue  in 
the  neighbourhood  may  become  greatly  sclerosed  (405).  In  association  with 
various  chronic  forms  of  articular  disease  new  bone  is  commonly  deposited  on  the 
surface  of  the  adjacent  bones,  often  in  the  form  of  irregular  osteophytes  (381,  382). 
Lastly,  a  varying  amount  of  new  bone  is  frequently  formed  beneath"  the  periosteum 
as  the  result  of  disease  of  the  overlying  soft  parts  (385)  ;  this  condition  is  best 
illustrated  by  the  deposit  of  new  bone  which  may  occur  on  the  tibia  beneath  a 
chronic  ulcer  of  the  leg  (386,  387). 


375.  A  left  femur  the  greater  part  of  the  shaft  of  which  is  covered  with  a  layer  of  new 
bone  formed  as  the  result  of  chronic  inflammation  of  the  periosteum.  In  many 
parts  the  newly  formed  osseous  tissue  presents  a  longitudinally  furrowed  surface 
but,  especially  on  the  outer  surface  of  the  shaft  where  the  deposit  is  thickest,  the 
new  bone  has  an  uneven  and  trabeculated  surface  and  the  plates  themselves  have 
a  smooth  compact  exterior.    Both  extremities  of  the  bone  are  normal.  3879 

There  is  no  history  to  the  specimen,  but  the  chronic  periostitis  probably  resulted  from  syphih's. 

376,  377.  The  two  femora  from  the  same  subject,  the  shafts  of  which  are  uni- 
formly enlarged  by  an  ensheathing  layer  of  new  bone  formed  upon  them  as  the 
result  of  periostitis.  A  section  through  the  middle  of  the  left  femur  shows  that 
the  compact  bone  itself  is  also  altered  by  inflammation,  the  superficial  layers  more 
especially  being  rarefied  and  indistinguishable  from  the  new  bone  deposited  upon 
them.    The  superficial  layers  of  the  new  periosteal  bone  are  dense  and  compact. 

3327 

378.  A  right  tibia  the  middle  part  of  the  shaft  of  which  presents  a  long  fusiform 
enlargement  in  consequence  of  the  deposition  upon  it  of  new  osseous  tissue  which 
has  become  uniforml}'^  compact  so  as  almost  perfectly  to  resemble  the  surface 
of  the  healthy  parts  of  the  shaft.    A  transverse  section  through  the  middle  of  the 
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bone  shows  that  the  medullary  canal  has  become  almost  obliterated  by  dense 
slightly  cancellated  osseous  tissue. 
379  A  right  tibia  and  fibula  from  a  young  subject,  showing  an  early  stage  of  the 
fonnation  of  new  bone  upon  their  surfaces.  The  tibm  and  fibula  have  both  been 
fn  c"ured,  the  former  across  the  middle  of  its  shaft,  the  latter  two  places  at  the 
iunctions  of  its  several  thirds.  The  fracture  of  the  tibia  and  the  upper  of  the  frac- 
tures of  the  fibula  were  compound.  At  the  sites  of  the  compound  fractures  necrosis 
of  varying  portions  of  the  ends  of  the  fragments  has  occurred.  The  ne^crosed  parts 
unaltered^  and  with  their  fractured  edges  still  sharply  toothed  are,  for  the  most 
part  marked  off  from  the  rest  of  the  bone  by  shallow  ulcerated  grooves,  beyond 
which  the  surface  is  obscured  bv  a  layer  of  new  bone,  thickest  in  I  he  immediate 
vicinity  of  the  furrows,  and  becoming  thinner  as  traced  further  away,  till  it  ceases 
to  be  recognizable,  and  is  replaced  by  the  unchanged  surface  of  the  shaft.  It  will  be 
noticed  that  the  new  bone  nowhere  reaches  the  groove  of  demarcation  between  the 
living  and  dead  portions,  and  that  the  intervening  surface  of  the  bone  is  altered  in 
character,  being  marked  by  longitudinal  grooves  and  an  increase  in  the  number 
and  size  of  the  Haversian  canals ;  a  few  points  of  newly-formed  osseous  substance 
also  are  scattered  over  it:  this  condition  has  resulted  from  separation  of  the 
periosteum  from  the  bone  over  this  area.  The  new  osseous  tissue,  of  a  minutely 
porous  texture,  is  delicately  grooved  in  a  .longitudinal  direction  throughout  its 
extent,  an  appearance  which  becomes  more  marked  as  the  layer  increases  ia 
thickness,  and  is  due  to  the  longitudinal  course  of  the  periosteal  vessels ;  the 
great  vascularity  of  the  new  bone  is  also  evident,  every  groove  and  pore  having 
in  the  recent  state  transmitted  a  vessel  enveloped  with  osteoplastic  tissue.  3279 

380.  The  lower  half  of  a  femur,  in  the  medullary  canal  of  which  an  abscess  has  at 
some  time  formed.  The  cavity  of  the  abscess  is  iibout  10  cm.  in  length  and 
reaches  downwards  to  within  3  cm.  of  the  condyles ;  its  interior  is  lined  with  a 
layer  of  bone,  having  an  uneven  granulated  surface,  and  produced  apparently  in 
the  granulation-tissue  growing  from  the  sides  of  the  space.  The  medullary  canal 
above  the  cavity,  for  a  distance  of  about  4  cm.,  is  filled  with  dense  osseous  sub- 
stance ;  and  from  the  middle  of  the  cavity  itself  a  sinus,  about  8  mm.  in  diameter, 
leads  through  the  thickened  posterior  wall  of  the  bone. 

The  size  of  the  femur  is  increased  by  irregular  deposition  of  new  bone  upon  it ; 
the  new  bone  is  very  dense  and  indistinguishably  blended  with  the  proper  tissue 
of  the  shaft.  3118 

381.  The  lower  ends  of  a  left  tibia  and  fibula^  upon  ■which  a  thick  layer  of  new  bone, 
formed  in  variously  shaped,  closely -packed  nodules  so  as  to  give  to  the  surface  a 
tessellated  appearance,  has  been  formed  in  consequence  of  the  long-continued 
inflammation  set  up  in  the  parts  around  by  disease  of  the  ankle-joint.  The  can- 
cellous tissue  beneath  the  articular  surfaces  is  uniformly  exposed  by  ulceration, 
and  a  small  necrosed  portion  within  the  internal  malleolus  has  beeu  almost 
isolated  by  the  spread  of  ulceration  round  it.  2640 

382.  The  metatarsal  bone  and  first  phalanx  of  a  horse.  Their  adjacent  ends  are 
enveloped  in  an  irregular  globular  mass  of  bone  formed  upon  them,  as  a  result 
of  the  inflammation  attending  disease  of  the  metatarso-phalangeal  articulation, 
which  is  itself  ankylosed  ;  a  mass  of  similar  bone,  in  part  continuous  with  it,  is 
attached  to  the  sesamoid  bones,  and  has  almost  surrounded  the  flexor  tendons. 

3870 

383.  The  tibia  and  fibula  of  a  pig,  together  with  the  bones  of  the  foot.  Upon 
the  lower  parts  of  the  tibia  and  fibula,  and  the  bones  of  the  tarsus,  a  great 
abundance  of  light  porous  new  bone  has  been  formed,  probably  in  consequence 
of  articular  disease.  The  osseous  tissue  is  arranged  in  coral-like  and  foliated 
masses  springing  from  the  several  bones,  its  parts  being  in  many  places  continuous. 
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dISi^,'S''''  aukle-joiut  have  been  extensively 

"     '  30G;i 

384.  The  phalanges  of  a  horse's  foot,  the  first  and  third  greally  misshapen  by  the 
hmlthy''"  "  ^'^^  coral-like  masses  of  ne^-  bone.    The  joints  are 

385.  A  left  clavicle  in  which  owing  to  malignant  disease  of  the  neighbouring  parts, 
the  compact  wall  is  riddled  over  a  large  extent  with  ii-regular  aperturesf  either 
ulcerated  or  formed  in  consequence  of  the  spreading  of  the  malignant  growth  into 
the  bone.  Upon  its  ends,  and  over  a  small  area  of  its  most  prominent  part,  a 
layer  of  new  bone,  1  cm.  thick,  has  been  formed  ;  the  channels  of  the  new  bone 
run  with  precise  parallehsm  in  a  direction  vertical  to  the  surface.  3271 

386.  A  left  tibia  and  fibula.  On  the  inner  aspect  of  the  tibia,  near  the  iunction  of 
Its  middle  and  lower  thirds,  is  a  circumscribed,  almost  circular,  "deposit  of 
bone,  about  as  large  as  a  shilling  and  raised  for  4  mm.  above  the  surrounding 
surface.  It  is  cancellated  in  structure,  and  has  probably  been  formed  in  the 
base  of  an  ulcer  of  the  integument  situated  over  this  part  of  the  tibia.  Upon 
the  neighbouring  surface,  also,  new  bone  has  been  deposited,  which,  on  the 
outer  aspect,  has  become  as  dense  as  the  wall  of  the  shaft  itself:  the  cor- 
responding portion  of  the  fibula  presents  somewhat  similar  changes;  and  both 
the  bones  are  very  dense  and  increased  in  weight  in  consequence  of  long-continued 
inflammation  of  their  substance.  3188 

387-  The  lower  part  of  a  tibia  in  antero-posterior  section  with  the  overlying  soft 
parts.  The  skin  presents  a  large  irregular  chronic  ulcer,  aud  on  the  surface  of 
the  tibia  corresponding  to  the  base  of  the  ulcer  a  considerable  deposit  of  new 
bone  has  been  formed.  The  new  bone  exactly  resembles  in  texture  that  of  the 
neighbouring  compact  tissue  of  the  shaft,  which  is  distinctly  more  porous  than 
natural.  5736 

From  a  woman,  aged  G3,  in  whom  the  ulcer,  which  followed  an  injury  to  the  leg,  was  of  six  years' 
duration.  The  ulcer  failed  to  heal  under  ordinary  treatment,  and  amputation  was  performed 
by  Mr.  Heath  in  the  upper  third  of  the  leg.    (Mi-.  Heath's  Case-books,  1882,  vol.  ii.  p.  277.) 


2.  EaEEFACTIVJ!  In'FLAMHIATIOIS". 

The  following  series  of  specimens  illustrates  the  chief  conditions  in  which  rare- 
factive  inflammation  of  bone  occurs,  whether  affecting  the  compact  tissue  (p.  68) 
or  the  cancellous  tissue  (p.  70). 

Tuherculous  disease  is  the  most  common  cause  of  rarefactive  osteitis,  and  is  illus- 
trated by  a  special  series  (p.  98).  It  affects  most  commonly  the  cancellous  tissue, 
where  it  usually  proceeds  to  more  or  less  loss  of  substance  (caries)  ;  less  commonly 
the  compact  tissue  is  affected  superficially  (388). 

SyiMlis  produces  as  one  of  its  effects  on  the  bones  rarefactive  osteitis,  more 
especially  of  the  surface  of  the  compact  tissue  (superficial  caries)  (389  aud  special 
series,  p.  116). 

Simple  inflammation  ol  the  osseous  tissue  may  lead  to  considerable  rarefaction, 
sometimes  even  proceeding  to  actual  loss  of  substance.  This  is  most  often  seen 
when  the  inflammation  of  the  bone  is  consequent  upon  suppuration  around  it 
(390,  391). 

Articular  disease  when  attended  with  suppuration  and  the  separation  of  the 
articular  cartilage  leads  often  to  rarefactive  inflammation  of  the  subjacent  bone. 
This  is  particularly  marked  in  tuberculous  joint-disease  aud  is  also  a  result  of  acute 
suppurative  arthritis  (393,  394,  395). 

The  destruction  of  osseous  tissue  resulting  from  its  invasion  by  a  tvmour  is 
produced  by  a  process  allied  to  rarefactive  osteitis,  the  bone  becoming  eroded  aud 
replaced  by  tlie  elements  of  the  tumour  itself  (38-?). 
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q«R  The  bones  of  a  ri-ht  forearm.  The  outer  border  of  the  ulna,  a  short  distance  above 
ifs  micklle  fs  deeply  notched,  and  its  posterior  surface  presents  several  depressed 
ova^^^reas  Is  a  result  of  ulceration  ;  at  four  points  the  shaft  is  perforated  and  m 
others  it  is  deeplv  pitted.  The  ulcerated  surface  has,  for  the  most  part,  smoothly 
heS  and  is  cSy-ered  with  a  thin  layer  of  compact  bone.  The  nnddle  part  of  the 
radius  is  enlarged  by  a  layer  of  reticulated  osseous  tissue  m  which,  posteriorlNj^ 
is  a  sl.aUow  circular  pit,  probably  the  remains  of  a  superficial  ulcer. 

From  a  case  under  the  care  of  Dr.  A.  Todd  Thomson.  The  patient  was  of  a  "scrofulous  habit  " 
ami  had  disease  of  the  wrist,  which  extended  upward,  to  the  "^Ibow  Absces.es  conUnued  to 
form  and  to  open  in  the  arm  and  forearm  during  several  years  The  pat.ent  put  himself 
under  the  care  of  a  shampooer,  who  broke  the  arm  above  the  elbow  by  the  violence  of  his 
treatment.  The  fracture  united,  although  at  this  time  the  sore  extended  from  the  shoulder 
to  the  fingers.  The  humerus  was  broken  again  some  time  afterwards  m  a  different  place 
whilst  the  patient  was  opening  a  garden-gate.  An  attempt  was  made  to  save  the  limb,  but 
amputation  was  necessary. 

389  A  calvaria,  about  5  cm.  from  the  posterior  superior  angle  of  the  left  parietal 
bone  of  which  is  a  circular  ulcerated  apei'ture  nearly  2  cm.  in  diameter,  the 
result  of  svphilitie  caries.  The  surfaces  around  the  opening,  especially  the 
inuer,  where  the  disease  has  spread  over  an  area  nearly  8  em.  in  diameter,  have 
been  made  rough  and  uneven  by  ulceration.  A  second,  less  regular  but  con- 
siderably larger  opening  exists  in  the  same  bone  near  its  lowei"  part,  and  the 
tables  in  its°neighboiirhood  are  similarly  ulcerated,  suppuration  having  occurred 
both  beneath  the  periosteum  and  between  the  dura  mater  and  the  parietal  bone. 
Scarcely  a  trace  of  new  osseous  substance  has  been  formed  on  the  outer  surface ; 
but  on  the  inner  table,  in  the  neighbourhood  of  the  caries,  there  are  streaks  and 
patches  of  very  dense  new  bone  composed  of  curling  and  intersecting  ridges. of 
hard  osseous  substance,  by  the  union  of  which  an  almost  uniform  layer  has  in 
parts  been  formed ;  in  soine  spots  the  new  bone  fills  the  natural  grooves  for  the 
meningeal  vessels.  32G1 

390.  The  metacarpal  bone  and  phalanges  of  a  thumb.  The  palmar  surface  of  the 
base  of  the  first  phalanx  and,  to  a  less  extent,  the  adjacent  part  of  the  meta- 
carpal bone  are  irregularly  excavated  by  ulceration.  The  cartilage  on  the  phalanx 
is  undermined,  but  the  joint  appears  to  have  been  healthy,  2942 

From  a  patient  who  suffered  from  whitlow  followed  by  sloughing  of  the  flexor  tendons, 

391.  The  phalanges  of  a  finger.  The  second  and  third  phalanges  have  been  con- 
verted into  thin  imperfect  shells,  enclosing  a  wide  lattice-like  osseous  structure,  in 
consequence  of  destruction  of  their  tissue  by  ulceration.  The  articular  surfaces 
show  no  signs  of  disease.  2940 

The  disease  of  the  bone  was  probably  secondary  to  whitlow. 

392.  Pf»rt  of  a  femur,  from  an  amputation-stump.  A  narrow  ring,  including  the 
entire  thickness  of  the  sawn  bone,  is  necrosed,  the  superficial  limit  of  the 
necrosis  being  accurately  defined  by  a  scalloped  ulcerated  groove.  The  deeper 
part  of  the  shaft  above  this  groove  has,  for  a  distance  not  definable,  also  become 
necrosed.  Anteriorly  the  sequestrum  includes  nearly  the  entire  thickness  of 
the  wall,  a  thin  surface-layer  only  having  escaped,  which  has  been  removed  by 
ulceration.  Ulceration  is  in  progress,  also,  abo\e  this,  where  the  surface  of  the 
shaft  is  irregularly  and  extensively  pitted  and  furrowed,  the  limit  between  the 
ulcerating  parts  and  those  separating  as  a  sequestrum  being  as. yet  indeterminable. 
Posteriorly  a  Liyer  of  new  bone  has  been  laid  upon  the  living  part  of  the  shaft. 

2971 

The  necrosis  resulted  from  the  extension  of  suppuration  from  the  soft  parts  to  the  medulla  and 
tlie  ulceration  oi  the  living  bone  higlipr  up  from  inflammation  of  the  periosteum  and  compact 
tissue. 
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333.  Ihe  bones  of  a  right  elbow-joint,  in  which,  as  the  result  of  acute  suppurative 
arthntis,  the  articular  cartilage  and  subjacent  bone  have  disappeared,  leavin<r  the 
spongy  texture  of  their  ends  open  to  view.  The  loss  of  substance  is  most  marked 
in  the  articular  surface  of  the  ulna.  The  adjoining  surfaces  of  the  bones  are 
covered  with  thickly-set  projecting  nodules  of  new  bone,  2930 
The  limb  was  removed  by  ampubition. 

394.  The  lower  ends  of  a  right  tibia  and  fibula,  together  with  the  astragalus.  By 
the  ulceration  of  the  articular  cartilage  and  the  layer  of  compact  bone  closing 
the  cancellous  tissue  of  those  parts  of  the  bones  which  form  the  ankle-joint,  the 
open  cancellous  tissue  has  been  uniformly  exposed  ;  the  adjoining  surfaces 'and 
borders  of  the  several  bones  are  irregularly  and  coarsely  roughened  with  pro- 
jecting nodules  of  new  bone.  2920 

395.  The  lower  half  of  a  left  femur,  the  cancellous  tissue  of  the  articular  part  of  which 
has  been  everywhere  exposed  by  ulceration,  the  articular  surface  of  the  inner 
condyle  being  also  deeply  pitted.  The  bone  is  diminished  in  weight,  and  is,  in 
part,  covered  with  newly-formed  osseous  substance  for  the  lower  20  cm.  of 
its  length.  32i8 

396.  The  lower  ends  of  a  left  radius  and  ulna,  together  with  the  remains  of  the 
carpus  and  metacarpus.  The  lower  ends  of  the  radius  and  ulna  are  normal.  Of 
the  carpal  bones  the  lunar,  pyramidal,  and  pisiform,  except  for  verv  slight 
rarefaction  of  their  compact  surfaces,  are  normal.  The  scaphoid,  magnum  and 
unciform  have  been  partially  destroyed  in  their  non-articular  portions,  the  arti- 
cular surfaces  having  to  a  large  extent  escaped ;  the  surface  o^  these  three  bones, 
except  where  covered  with  cartilage,  is  formed  of  cancellous  tissue  with  thick 
trabeculse.  The  trapezium  and  trapezoid  are  absent.  Of  the  metacarpal  bones, 
the  first  is  absent ;  the  second  is  represented  only  by  the  head  and  a  pointed 
fragment  of  the  shaft  13  mm.  long;  the  third  consisis  of  the  head  and  a  thin 
pointed  fragment  of  the  shaft  2-5  cm.  long;  of  the  fourth  the  base  has  been 
nearly  destroyed  and  the  proximal  end  of  the  shaft  thinned;  the  base  of  the  fifth 
has  been  destroyed,  especially  in  its  anterior  surface. 

A.  B.,  a  boy  aged  16,  was  admitted  into  U.  C.  H.  mider  Mr.  Beck  on  July  14,  ISSfi.  About 
four  months  previously  he  injured  his  left  thumb  in  a  fall  ;  the  thumb  soon  became  swollen 
and  was  fixed  on  a  splint.  On  admission  there  was  an  uniniited  fracture  of  the  middle  of  tlie 
Ist  metacarpal  bone.  The  Iracture  was  exposed  by  an  incision  and  the  soft  rareKed  ends  of 
the  fragments  freshened  ;  an  antiseptic  dressing  and  splint  were  applied  (Mr.  Beck's  Case- 
book, 1886,  vol.  ii.  p.  371 ).  After  leaving  the  Hospital  the  thumb  was  kept  fixed  for  six  months, 
and  the  patient  then  returned  to  his  work,  but  the  thumb  was  useless.  About  Christmas 
1887  the  hand  became  swollen  and  so  useless  thai  the  patient  left  his  work.  When  readmitted 
to  U.  C.  H.  on  Oct.  15,  1888,  the  proximal  part  of  tlie  left  hand  was  very  much  wasted,  the 
carpus  had  almost  disappeared,  the  thumb  was  represented  only  by  the  last  phalanx  attached 
loosely  to  the  hand  by  a  soft  pedicle,  and  the  proximal  half  of  the  2nd  metacarpal  bone  could 
not  be  felt.  The  skin  was  soft  and  smooth,  the  nails  transversely  grooved,  and  the  whole 
limb  wasted ;  tliere  was  no  loss  of  sensation.  Amputation  was  performed  above  the  wrist. 
(Mr.  Beck's  Case-books,  1888,  vol.  ii.  p.  113.) 


III. — Necrosis  of  Bone. 

1.  Specimens  illusteating  the  changes  associated  with  the  occurrence  of 

Necrosis  of  Bone. 

The  most  important  changes  following  necrosis  of  bone,  by  whatever  cause 
produced,  are  those  concerned  with  the  separation  of  the  dead  bone  from  the  living 
and  tlie  final  detachment  of  the  former  ns  a  seqiicstrim.  The  dead  bone  acts  as  an 
irritant  to  the  living  bone  around  it  and  in  its  immediate  vicinity,  and  sets  up  a  rare- 
factive  osteitis.   The  Haversian  canals  become  enlarged,  their  solid  walls  disappearing 
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before  the  infiainmatory  neM'  growth  which  fills  them,  and  the  compact  tissue  then 
becomes  cancellous  in  structure.  As  the  process  advances  the  osseous  tissue  next  to  the 
dead  bone  becomes  completely  destroyed, its  place  being  occupied  by  a  layer  of  granula- 
tion-tissue on  the  surface  of  which  pus  forms.  The  earliest  sign  of  the  commencing 
separation  of  the  dead  bone  is  a  groove  beneath  the  periosteum  (397),  which  in 
un macerated  specimens  is  filled  with  granulation-tissue  (398).  These  changes 
progress  most  rapidly  in  the  most  vascular  regions  ;  thus  we  see  that  the  groove  of 
separation  commences  beneath  the  periosteum  and  in  connection  with  the  medulla 
and  gradually  extends  to  the  middle  of  the  compact  tissue.  When  this  has  occurred 
all  round  the  dead  portion,  the  process  of  separation  is  complete  (399,  400). 

lu  the  periosteum  covering  the  dead  bone  similar  inflammatory  changes  occur,  as 
the  result  of  which  new  bone  is  abundantly  formed.  The  new  bone  does  not  adhere 
to  the  dead,  but  at,  its  deep  surface,  where  it  is  in  contact  with  the  dead  bone,  a 
vascular  layer  of  granulations  exists  which  forms  pus  abundantly.  A  loose  portion 
of  dead  bone,  therefore,  lies  imbedded  in  a  mass  of  soft,  highly  vascular  granulation- 
tissue.  This  must  be  remembered  in  looking  at  macerated  specimens.  The  new 
bone  formed  around  the  dead  fragment  serves  to  maintain  the  strength  of  the  limb 
during  the  separation  of  the  dead  from  the  living  bone.  The  shell  of  new  bone 
surrounding  the  dead  is  sometimes  called  the  involucrum  (401).  It  is  usually 
soft  and  spongy,  but  in  some  cases,  especially  in  the  lower  end  of  the  femur,  may 
become  of  ivory-like  density  (402).  It  is  perforated  by  apertures  for  the  exit  of 
the  pus  formed  from  the  granulations  lining  its  inner  surface.  These  openings  are 
culled  cloacce  (403).  The  new  bone  may  so  completely  surround  the  sequestrum 
that  its  removal  may  be  impossible  without  trephining  or  otherwise  enlarging 
the  cloaciE  (403).  In  other  cases  the  gradual  growth  of  the  granulations  may  force 
the  sequestrum  towards  the  surface  through  an  opening  in  the  shell  of  new 
bone. 

When  the  sequet^trura  has  been  removed  the  cavity  left  is  filled  up  by  the  growth 
of  the  granulation-tissue,  which  undergoes  ossification.  The  superficial  layers  of  the 
new  bone  are  gradually  absorbed,  and  the  bone  thus  becomes  restored  to  somewhat 
its  normal  size  and  form. 

In  other  cases  the  involucrum  of  new  bone  thrown  out  around  the  sequestrum  is 
more  or  less  imperfect,  so  that  after  healing  is  complete  the  bone  presents  a  perma- 
nent loss  of  substance  (404). 

It  frequently  happens  that,  as  the  result  of  the  widespread  inflammatory  changes 
accompanying  the  process  of  necrosis,  the  affected  bone  even  at  considerable  dis- 
tances remains  permanently  enlarged  and  its  substance  sclerosed  (405).  Eurther 
deformity  may  be  caused  by  a  bending  or  actual  fracture  of  the  newly  formed 
involucrum  (67,  406).  The  sequestrum  separated  as  the  result  of  necrosis  necessarily 
varies  much  in  extent.  It  may  involve  merely  a  scale  of  bone  on  the  surface 
(407),  the  process  being  then  spoken  of  as  exfoliation.  When  more  extensive 
the  necrosis  may  involve  the  whole  thickness  of  the  osseous  tissue,  and  in  the  case  of 
the  long  bones  may  include  a  part  or  the  whole  of  the  circumference  of  the  shaft  in 
a  part  or  the  whole  of  its  length  (408,  409,  410).  The  necrosis  may  be  limited  to  the 
cancellous  tissue  {central  necrosis). 

The  sequestrum  when  removed  always  presents  an  extremely  irregular  form  •  the 
extremities  or  borders  along  which  it  has  separated  by  ulceration  from  the  livin- 
bone  are  more  or  less  deeply  de,,tated  or  prolonged,  with  irregularly  pointed  processes 
(411,  412).  Ih  s  shows  the  impossibility  of  removing  dead  bone  completely  by 
any  operation  tdl  it  has  been  separated  by  a  natural  process 

If  the  sequestrum  includes  part  onlyof"the  thickness  of  the  bone,  the  surface  alone 
which  the  separation  occurs  is  irregularly  grooved  and  pitted  (412).    In  the  recent 


,  .  ^  „    and  pitted  (412).    In  the  recent 

sta  e  sequestra  contrast  with  the  living  vascular  bone  by  their  white  colour,  and  ev^i 
in  the  macerated  specimen  a  contrast  in  colour  is  more  or  less  clearly  ma  -ked  1 

llfist  iMiin    Vina  KoQTi   l/MTn.   J  :._  ii  ,  "  ' 

or  a  wou 
(.399,  411) 


1  ,1  I    v-wiuui  lo  uiurt)  ur  less  cieariv  markpil  f 

however,  the  sequestrum  has  been  long  exposed  in  the  surface  of  i  Xnd  wi  h 
decomposing  discharges,  its  colour  may  change  to  brown  or  black  (399  411 
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lu  necrosis  resulting  from  injury,  or  from  acute  or  subacute  inflammation  of  the 
periosteum  or  ineduUa,  the  dead  bone  or  seciuestrum  presents  the  ZT^lL  oi 

mataon  it  otten  shows  the  signs  of  the  previous  affection,  either  in  rarefaction  or 
(sSy'STlS)  ^''^'^''''^  «^  bone  on  its  surface 

397.  A  frontal  bone,  in  which  an  irregular  transversely  oval  area  of  the  outer  table 
about  5  cm.  broad  and  extending  by  a  smaller  process  across  to  the  left  side  has 
undergone  necrosis  and  is  in  process  of  separation.  The  limits  of  the  necrosed 
area  are  indicated  by  a  groove  of  varying  depth  produced  by  ulceration  of  the 
living  bone  around.  A  scanty  layer  of  dense  osseous  tissue  has  been  formed 
upon  the  surface  both  of  the  part  so  mapped  out  and  of  the  bone  around  it.  On 
the  inner  aspect  a  similar  groove  of  ulceration  surrounds  a  portion  of  the  bone 
corresponding  to  the  central  part  of  that  affected  on  the  outer  surface.  Between 
the  grooves  the  skull  is  in  many  places  perforated.  The  inner  surface  of  the  bone 
within  the  groove  of  ulceration  shows  marked  evidence  of  pre-\aous  inflammation 
and  ulceration,  but  there  is  scarcely  any  new  bone  deposited  upon  it,  whilst  around 
it  an  abundant  formation  has  taken  place.  3135 

The  necrosis  was  the  result  of  syphilis. 

398.  The  inner  half  of  a  child's  right  tibia  injected.  Almost  the  whole  of  its  shaft 
has  undergone  necrosis,  the  superficial  extent  of  which  is  marked  in  two  ways,  viz. 
by  the  separation  of  the  periosteum  from  the  necrosed  portion,  and  by  an  ulcerated 
groove  around  it,  the  formation  of  which,  however,  has  at  parts  not  yet  com- 
menced ;  this  groove  is  filled  with  highly  vascular  granulation-tissue.  The  disease 
extends  at  either  end  as  far  as  the  epiphysis  ;  and  the  layer  of  cartilage  between 
the  sh.if  t  of  the  bone  and  its  epiphyses  has  been  in  part  destroyed  by  ulceration ; 
but  it  is  not  possible  to  determine  precisely  the  extent  of  the  necrosis  of  the  shaft 
in  these  situations.  2408 

The  necrosis  was  the  result  of  acute  infective  periostitis. 

399.  Part  of  the  frontal  bone  of  a  boy,  11  years  old.  A  large  part  of  the  outer 
table  with  the  diploe,  including  the  margin  of  both  orbits,  has  been  completely 
separated,  after  necrosis,  from  the  rest  of  the  bone.  The  surface  from  which  it  has 
been  detached  is  considerably  larger  than  that  of  the  separated  portion  itself,  the 
ulceration  of  the  living  bone  having  extended  far  beyond  the  margin  of  the  dead  ; 
the  border  of  that  remaining  is  slightly  more  porous  than  natural,  but  new  osseous 
tissue  can  scarcely  be  said  to  have  formed  upon  it.  The  surface  of  the  sequestrum 
is  pitted,  as  if  worm-eaten,  by  ulceration,  and  its  irregularity  is  increased  by  a 
deposit  of  new  bone  with  curling  closely-packed  lamellae  on  the  parts  not  ulcerated, 
showing  that  the  necrosis  of  the  separalied  portion  was  subsequent  to  inflammation, 
which  led  to  deposition  of  the  new  bone  and  ulceration. 

The  surface  from  which  the  sequestrum  has  been  separated  is  almost  smooth, 
its  cancellous  spaces  being  diminished  by  thickening  of  their  lamellse,  or  closed  in 
with  a  layer  of  compact  boue.  In  one  situation  on  the  left  side  there  are  several 
small  perforations  of  the  inner  table. 

The  sawn  surface  of  the  frontal  bone  is  in  places  thickened  ;  the  diploe  is  for 
the  most  part  much  denser  than  natural,  being  in  some  situations  scarcely  distin- 
guishable in  texture  from  the  outer  and  inner  tables.  4254 

The  necrosis  was  probably  the  result  of  sypliilis.    The  membranes  of  the  brain  were  found  after 
death  to  be  unaffected  ;  the  whole  of  the  skull  wms  thickened  and  abnormally  vascular. 

400.  The  tibia  and  fibula  of  a  pig,  a  portion  of  the  fibula,  near. its  middle,  having 
undergone  necrosis.  The  necrosed  portion  has  been  completely  separated,  and 
lies  embedded  in  the  granulation-tissue,  which  covers  the  liviug  bone  around  and 
beneath  it. 

The  necrosis  followed  the  applicaliuu  of  a  but  iron. 


NEOROSIS  OP  BONE, 


81 


401.  A  left  tibia,  in  which  a  portion  of  the  shaft  extending  continuously  from  end  to 
end,  and  including  in  its  middle  third  the  entire  thickness  of  the  wall,  has  been  com- 
pletely detached  after  necrosis,  and  lies  loose  within  a  shell  formed  partly  of  new 
bone  and  partly  of  portions  of  the  shaft  which  have  escaped  destruction,  and  which 
have  been  thickly  covered  with  a  coarsely  nodulated  layer  of  porous  new  bone. 
Numerous  large  apertures,  or  cloacae,  through  which  the  sequestrum  is  visible, 
exist  in  the  shell  confining  it.  The  chief  of  these  are  on  the  inner  aspect,  the 
largest  in  this  situation  measuring  2  cm.  by  8  cm.  The  apertures  on  the  other 
aspects  are  more  or  less  circular,  have  rounded  edges,  and  measure  from  5  to 
10  mm.  in  diameter.  237 

402.  The  lower  part  of  a  I'ight  femur,  within  the  walls  of  which,  made  very  dense 
by  chronic  inflammation  of  their  substance,  a  strap-shaped  sequestrum  12  cm.  in 
length  lies  loosely  but  irremovably  enclosed.  The  lower  end  of  the  sequestrum 
is  widely  exposed  through  an  oval  opening  in  the  front  of  the  bone,  about 
4  cm.  in  length,  and  situated  close  above  the  upper  border  of  the  patellar 
surface ;  the  edges  of  the  aperture  are  smoothly  rounded :  this  end  of  the 
sequestrum,  which  is  deeply  notched,  is  buried  in  the  subjacent  portion  of  the 
bone,  and  its  surface  is  unlike  that  of  the  bone  naturally  occupying  this  position, 
as  though  the  necrosed  portion  had  moved  downwards  from  some  higher  level. 
The  upper  end  of  the  loosened  piece  lies  within  a  small  linear  aperture  on  the 
posterior  aspect  about  15  cm.  above  the  lower  end  of  the  bone;  there  is  a  third 
aperture  about  halfway  down  the  inner  aspect,  and  another  minute  opening  lies 
equidistant  between  the  two  last  mentioned.  The  knee-joint  does  not  appear  to 
have  been  diseased. 

The  shaft  of  the  femur,  as  shown  by  the  section,  is  quite  solid  and  of  almost 
uniform  compact  texture  ;  and  the  portion  forming  the  wall  of  the  cavity  in  which 
the  sequestrum  lies  is  also  extremely  dense  in  texture,  although  the  bone  is  not 
much  increased  in  size.  3228 

This  extreme  density  of  tlie  new  bone  is  a  common  condition  in  necrosis  affecting  the  lower  end 
of  the  femur. 

403.  The  right  tibia  of  a  young  person.  Almost  the  entire  shaft  has  undergone 
necrosis  and  lies  hidden,  except  in  a  few  places,  within  a  thick  case  of  new  bone, 
through  the  cloacae  in  which  the  smooth  surface  of  the  sequestrum  (showing  the 
entire  thickness  of  the  shaft  to  have  become  necrosed  in  these  situations)  is 
distinctly  visible.  Most  of  the  cloacae  lie  in  series  on  the  inner  aspect ;  but  one  is 
situated  on  the  front  of  the  lower  end  and  another  about  5  cm,  higher  up  on 
the  outer  surface  of  the  new  bone.  With  the  exception  of  the  highest,  they 
have  in  general  a  circular  outline,  average  about  8  mm.  in  diameter,  and'  have 
smooth  edges,  around  which,  in  some,  a  ridge  of  osseous  tissue  has  been  formed 
probably  m  the  granulations  surrounding  them.  The  new  shell  has  become 
close-textured,  and  in  places  is  quite  compact.  392q 

This  specimen  illustrates  the  inclusion  of  the  sequestrum  in  the  shell  of  new  bone  to  suoh  nn 
Tew  wLTet'tLm""°"'  '"^^'^'"^       '^'^'^      ''""'"S  ^--3'  the 

404.  A  left  tibia,  the  upper  two-thirds  of  the  shaft  of  which  have,  on  the  inner  side 
been  deeply  excavated,  as  if  scooped  out,  in  consequence  of  the  detachment  of  a 
necrosed  portion  of  the  bone,  there  being  a  complete  absence  of  new  bone  formed 
over  the  situation  of  the  separated  sequestrum.  The  highest  part  of  the  shaft  is 
extensively  hollowed  and  contains  a  detached  sequestrum  of  the  cancellous  tissue  • 
the  cavity  communicates  freely  below  with  the  long  excavation  above  described' 
of  the  t?hiri  1-5  cm.  in  length  in  its  posterior  wall ;  the  wall 
pt  the  tibia  1  cm.  below  this  is  perforated  by  an  irregular  linear  aperture  6  cm 
]V.Tf  ^  f^'^tensive  ulcerated  surface  is  either  covered  with  a  granulated 
layer  of  new  osseous  tissue  or  smoothly  healed ;  and  the  lower  openi?e  of  ib« 

I    medullary  canal  is  closed  with  new  bone.  opening  ot  the 
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405.  The  left  femur  of  a  young  subject  greatly  increased  in  size  and  density  as  the 
result  ot  the  milanimatory  changes  accorapaaying  necrosis  of  the  shaft.  'Except 
at  Its  lower  extremity  the  shaft  is  greatly  increased  in  thickness  by  the  deposit  of 
new  bone  on  its  surface,  w  hich  in  the  upper  third  has  been  hiid  down  in  the  form  of 
imbricating  plates.  At  its  middle  the  shaft  presents  an  unnatural  curvature  for- 
wards and  inwards,  and  below  this  level  on  the  inner  aspect  of  the  bone  is  an 
elongated  excavation  resulting  from  the  removal  of  a  sequestrum.  The  floor  of 
the  cavity^  is  in  part  formed  by  minutely  porous  and  spiculated  bone,  evidently 
resulting  from  ossiflcatioii  in  a  layer  of  granulation-tissue.  The  section  of  the 
shaft  in  the  upper  third  shows  the  bone  to  be  quite  solid,  the  medullary  canal 
being  obliterated,  and  the  osseous  tissue  being  slightly  more  open  in  texture  than 
normal  compact  bone.  Above  this  section  the  upper  third  of  the  shaft  is  occupied 
by  a  central  cavity  in  which  lies  a  small  loose  sequestrum.  Two  cloac£e  lead  into 
the  cavity ;  one  surrounded  by  a  prominent  lip  of  new  bone  in  front  of  the  small 
trochanter,  and  another  large  enough  to  admit  the  finger  on  the  anterior  aspect 
of  the  neck.  7789 

A.  S.,  a  man  aged  24,  was  admitted  into  U.  0.  H.  under  the  care  of  Mr.  Barker  on  March  20, 
1897.  Suppuration  in  the  thigh  followed  a  wound  8  years  previously,  aud  numerous  operations 
had  been  performed  for  the  i-emoval  of  sequestra.  On  admission  there  were  sinuses  on  the 
inner  and  anterior  aspects  of  the  thigh,  and  healed  scars  on  the  posterior  and  outer  aspects. 
The  femur  was  greatly  thickened.  The  temperature  was  raised  and  the  liver  enlarged.  On 
April  1  the  femur  was  divided  below  the  trochanters  and  its  upper  extremity  removed ;  a 
week  later  the  amputation  was  completed.  Discharged,  nearly  healed,  on  May  11. 
(Mr.  Barker's  Case-books,  1897,  vol.  ii.  p.  171.) 

406.  A  right  femur,  the  lower  third  of  the  shaft  of  which  has  been  considerably  nar- 
rowed at  its  upper  part,  and  its  surface  extensively  scarred  by  the  healing  which 
has  followed  the  loss  of  portions  of  its  substance  in  consequence  of  necrosis  ;  its 
lower  end  is  completely  hollowed  out,  and  opens  by  a  long  triangular  aperture 
posteriorly,  as  a  result  of  the  destruction  of  its  cancellous  tissue  either  by  ulcera- 
tion or  necrosis,  or  these  combined.  The  shaft,  where  divided,  is  considerably 
enlarged,  quite  solid,  and  composed  of  dense  cancellated  tissue.  At  its  middle  the 
shaft  is  flattened  laterally  and  is  considerably  bent,  the  convexity  of  the  curve 
being  directed  forwards  and  outwards.  The  curvature  has  doubtless  resulted 
from  yielding  of  the  shell  of  new  bone  formed  as  the  result  of  necrosis.  5142 

407.  Three  strip-like  pieces  of  bone  exfoliated  from  the  tibia  after  erysipelas  of  the 
leg,  and  formed  by  the  superficial  layers  only  of  its  wall.  2899 

408.  Three  sequestra  from  a  femur,  of  neai'ly  equal  length,  and  each  including  the 
entire  thickness  of  its  wall  and  about  a  fifth  part  of  its  circumference.  2901 

409.  -A-  sequestrum,  comprising  the  greater  part  of  the  shaft  of  a  child's  humerus 
and  including,  save  for  a  narrow  strip  along  the  posterior  surface,  its  entire 
thickness.  5203 

410.  The  greater  part  of  the  shaft,  of  a  child's  radius,  separated  after  necrosis,  aud 
removed  during  life.    It  was  cut  across  to  facilitate  its  removal.  2902 

411.  A  sequestrum,  13  cm.  in  length,  and  in  its  lower  part  tubular,  which  was 
detached  from  a  femur.  A  portion  protruded  externally,  and  has  been  discoloured 
of  a  deep  brownish  black.  2898 

412.  A  sequestrum,  24  cm.  in  length,  from  the  femur  in  an  amputation-stump.  It 
is  extremely  ii-regular,  and  in  fl)e  greater  part  of  its  length  it  includes  only  a 
portion  of  the  circumference.  The  borders  are  deeply  notched,  and  its  exti-emilies 
prolonged  into  pointed  processes.     In  some  parts  the  sequestrum  involved  the 
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whole  thickness  of  the  compact  tissue  and  here  the  surface  is  smooth.  In  the 
greater  part  of  its  extent,  however,  the  sequestrum  involved  only  the  inner  layers 
of  the  bone,  and  its  outer  surface  is  deeply  grooved  and  pitted  as  the  result  of  the 
process  of  ulceration  by  which,  eventually,  it  was  entirely  separated  from  the  still 
living  bone  outside  it,  lOS-i 

413.  portion  of  one  of  the  bones  forming  the  roof  of  a  skull,  separated  after 
necrosis;  it  is  irregularly  oval  in  outline,  and  measures  about  6  cm.  by  4*5  cm. 
Before  its  death  and  separation,  however,  both  its  surfaces,  excepting  the  central 
part  of  the  inner,  have  been  irregularly  excavated  and  pitted  by  ulceration  ; 
on  the  surface  excepted  a  scanty  filamentous  layer  of  new  osseous  tissue  has  been 
formed,  and  the  natural  vascular  channels  are  enlarged.  The  discoloration  seen 
on  its  outer  sm-face  has  resulted  from  the  exposure  of  the  sequestrum  in  an  ulcer 
of  the  scalp.  2907 
From  a  syphilitic  patient  who  is  said  to  have  taken  much  mercury. 


2.  a  sebies  op  specimens  iliiljsteating  the  chiee  conditions  in  which 

Necbosis  01"  Bone  occites. 

a.  Necrosis  foUoiuing  Injury. — Any  form  of  injury,  whether  mechanical,  physical, 
or  chemical,  is  capable  of  causing  necrosis  of  bone.  The  death  of  the  osseous  tissue 
is  determined  in  most  cases  not  only  by  the  direct  effect  of  the  injury  on  the  bone  but 
also  by  separation  of  the  periosteum  and  the  complication  of  the  injury  with  sepsis 
or  infective  inflammation  (necrosis  produced  by  burn  (400),  necrosis  following  a 
blow  or  contusion  (89)). 

414.  Two  tibiae  from  dogs,  in  which  the  experiment  was  made,  by  Mr.  Grulliver,  of 
removing  a  portion  of  the  wall  and  inserting  pieces  of  the  portion  removed  into 
the  medullary  canal.  In  the  smaller  of  them  a  piece  of  the  compact  tissue, 
4-5  cm.  in  length  and  1  cm.  in  breadth,  has  been  cut  away  from  the  middle  of 
the  shaft,  the  medullary  canal  being  freely  laid  open.  In  the  larger  specimen 
the  original  aperture  has  apparently  in  part  closed ;  but  cloacae  lead  through  the 
wall  of  the  bone  into  the  interior,  resulting  perhaps  from  failure  in  the  closure 
of  parts  of  the  opening  made.  The  whole  corresponds  6losely  with  what  would 
result  from  the  presence  of  a  necrosed  part  naturally  separated  within  the 
interior.  3232 

415.  The  tibia  of  a  rabbit,  completely  hollowed  in  consequence  of  the  separation  of 
sequestra,  resulting  from  tbe  introduction  of  lint  into  the  medullary  canal.  Large 
apertures,  by  which  many  of  the  dead  portions  have  escaped  or  been  removed, 
exist  in  its  wall,  and  other  parts  are  in  process  of  separation.  3229 

416.  A  longitudinal  section  of  the  upper  two-thirds  of  the  tibia  of  a  rabbit,  into 
the  medullary  canal  of  which  a  narrow  piece  of  the  compact  tissue  of  a  human 
tibia  was  introduced  fifteen  months  before  the  animal  died.  The  portion  intro- 
duced is  about  3-5  cm.  in  length.  In  front  of  it  a  part  of  the  wall  of  the 
tibia,  almost  as  long  as  the  portion  of  bone  introduced  into  the  medullary  canal, 
IS  almost  separated  from  the  bone  around  ;  it  presents  much  the  appearance 
of  a  sequestrum  in  process  of  separation ;  but  although  the  animal  lived  fifteen 
months,  it  is  still  firmly  attached  by  its  lower  end  to  the  rest  of  the  bone.  The 
wound  healed  without  suppuration.  New  bone  has  been  formed  in  front  of  the 
part  described  so  as  to  completely  cover  it ;  in  its  deeper  parts  the  new  bone  is 
cancellated  in  texture  ;  superficially  it  is  compact.  3230 

"  The  animal  became  healthy  and  playful  after  the  operation,  and  was  kept  as  a  net  in  the 
house  lor  upwards  of  fifteen  months  until  it  died.    The  necrosed  bone  was  found  to  have 

SnS^Vw/"^'-  .  v"'  ^t"?"™*'"^  K^"^  ^^'^  ^■^''^^  somewhat  thickened,  by 
boiling.  —Gulliver,  '  Medico-Chirurgical  Transactions,'  1838.  ^ 
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!'■  ?      I  ^  ^  longitudinal  section  being  made  of  its  upper  two 

thirds.  A  narrow  strip  of  the  opposite  tibia,  about  3  em.  in  length  and  weighing 
i-l  grm.,  having  been  made  to  exfoliate  by  cauterization,  was  introduced  into 
the  medullary  canal  of  the  tibia  shown  in  the  preparation,  forty-two  days  before 
the  animal  was  killed.  A  portion  of  the  compact  w  aW  of  the  tibia,  almost  as  long 
as  the  piece  of  bone  introduced,  and  including  the  entire  circumference  in  the 
section,  has  undergone  necrosis,  the  edges  of  the  sequestrum  being  almost  every- 
where deeply  undermined.  New  bone  has  been  formed  from  the  periosteum  upon 
the  superficial  layers  of  the  wall  which  have  escaped  necrosis  ;  anteriorly  the 
deeper  part  of  the  new  bone  is  cancellated  in  texture. 

_  The  lower  part  of  the  tibia  is  unevenly  enlarged  by  a  formation  of  new  osseous 
tissue  upon  it ;  in  the  new  bone  there  are  four  or  five  small,  round  or  oval,  cloacje 
leading  probably  to  portions  of  the  superficial  layers  of  the  wall  which  have 
undergone  necrosis ;  through  the  lowest  of  these  openings  a  small  sequestrum, 
involving  portions  of  the  deeper  cancellous  tissue,  is  visible ;  there  is  also  a  cloaca 
opening  through  the  compact  tissue  a  short  distance  below  the  head  of  the  bone 


3233 

"  The  piece  of  bone  introduced  was  found  to  have  neither  diminished  nor  increased  in  weieht  "  

Gulliver,  •Med.-Ghir.Tra.ns.,' 1838. 

It  is  evident  that  the  operation  induced  acute  osteo-myelitis,  followed  by  necrosis  of  the 
inner  layers  of  the  compact  tissue.  As  the  piece  of  bone  introduced  was  a  sequestrum  it 
must  have  been  impregnated  with  the  products  of  decomposition  ;  this  may  in  some  measure 
explain  the  amount  of  disturbance  it  has  ca\ised,and  which  differs  greatly  from  that  in  either 
the  preceding  or  the  following  specimen. 

418.  A  longitudinal  section  of  the  upper  two  thirds  of  a  tibia,  together  with  a 
portion  of  a  femur  of  a  rabbit.  A  portion  of  a  human  tibia  3-5  cm.  in  length 
has  been  introduced  into  the  tibia  of  the  rabbit.  It  is  completely  concealed  from 
view  by  new  bone  deposited  around  it.  The  wall  of  the  tibia  itself  shows  no 
appearance  of  having  been  inflamed.  3231 

The  experiment  was  performed  when  the  rabbit  was  about  half-grown.  "  The  animal  continued 
active  and  healthy  and  grew  to  the  adult  size ;  it  was  killed  fourteen  weeks  after  the 
operation,  when  the  foreign  bone  was  found  to  be  firmly  agglutinated  to  the  rabbit's  tibia  by 
new  osseous  tissue." — Gulliver,  '  Med.-Chir.  Trans.,'  1838.  Its  presence  has  set  up  osteo- 
myelitis ;  but  the  inflammation  has  stopped  short  of  suppuration,  and  the  foreign  body  has 
become  imbedded  in  a  mass  of  granulation-tissue,  which  has  subsequently  undergone  ossifi- 
cation, the  new  bone  having  now  become  somewhat  dense  in  texture. 

419.  A  frontal  section  of  the  upper  extremity  of  a  right  tibia.  In  the  outer 
tuberosity  an  area  of  bone  4-5  cm.  in  length  by  2  cm.  in  thickness  and  involving 
the  superficial  compact  tissue  is  in  process  of  separation  after  necrosis.  The 
surface  of  the  necrosed  portion  is  worm-eaten  and  around  the  greater  part  of  its 
deep  surface  the  surrounding  bone  is  pale  and  soft  as  the  result  of  rarefactive 
osteitis  associated  mth  the  separation  of  the  sequestrum,  which  is  however  still 
firmly  fixed.  6738 

The  patient,  a  man  aged  64,  was  admitted  under  the  cai-e  of  Mr.  Heath  in  December  1881. 
Twelve  years  previously  the  right  knee  had  been  severely  struck  through  a  fall.  Swelling 
followed,  and  three  months  later  an  abscess  was  opened  and  continued  to  discharge  at 
intervals.  On  admission  the  knee  was  rather  stiff',  swollen,  and  the  surrounding  skin 
reddened.  A  sinus  over  the  outer  tuberosity  of  the  tibia  led  to  bare  bone  and  communicated 
with  the  knee-joint.  Amputation  was  performed  through  the  condyle  of  the  femur  ;  gangrene 
of  the  stump  proved  fatal. 


b.  Necrosis  following  Compound  Fracture  (see  also  p.  7). — Necrosis  is  only  likely 
to  occur  as  the  result  of  fracture  when  septic  inflammation  occurs  in  a  wound 
communicating  with  the  seat  of  injury  to  the  bone.  In  simple  fractures,  howev  e 
extensively  comminuted,  necrosis  is  practically  never  met  with,  and  the  same  is  tr  u 
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of  compound  fractures  if  the  wouud  runs  an  aseptic  course.  The  extent  of  the 
necrosis  varies  greatly  (421,  422), 

420.  A  right  tibia  and  fibula,  toward  the  lower  ends  of  which  a  compound  comminuted 
friicture  occurred.  Large  portions  of  the  tibia  have  been  detached  by  the  fracture. 
JVone  of  the  detached  parts  have  retained  their  vitality,  and  a  narrow  line  of  the 
compact  wall  of  the  end  of  the  upper  fragment  has  undergone  necrosis;  the 
necrosed  portion  has  been  almost  detached  by  ulceration  of  the  living  bone  con- 
tiguous with  it,  and  in  one  situation  completely,  the  ulcerated  surface  of  the 
bone  beneath  being  here  exposed  to  view.  New  bone  has  been  formed  in  a  longi- 
tudinally grooved  layer,  and  afterwards  in  plates  and  nodules,  upon  the  bone 
around,  and  encircles  the  living  end  of  the  shaft. 

Similar  changes  may  be  observed  upon  the  lower  end  of  a  portion  of  the  fibula, 
6  cm.  long,  which  after  being  detached  by  fracture  has,  except  in  the  situation, 
noticed,  retained  its  vitality.  2890 

The  anterior  of  the  detached  fragments  of  the  tibia  was  extracted  at  the  time  of  the  accident, 
and  the  other  three  weeks  afterwards. 

The  injury  was  caused  by  the  patient  falling  down  stairs.  Suppuration  ensued  throughout 
the  extent  of  the  leg.  Amputation  was  performed  nine  weeks  after  the  accident,  and  the 
patient  recovered. 


421.  Aright  tibia  and  fibula,  the  lower  ends  of  the  shafts  of  which  have  been  exten- 
sively comminuted  iu  a  compound  fracture.  In  the  tibia  the  ends  of  the  fragments 
have,  in  varying  degrees,  become  necrosed ;  the  dead  portions  are  held  to  tlie  rest 
of  the  bone  only  by  a  few  slender  rods  of  osseous  tissue  not  yet  ulcerated.  In  the 
fibula  a  larger  portion  of  the  end  of  the  lower  fragment,  including  the  entire 
thickness  of  the  shaft,  has  become  necrosed,  and  is  in  like  manner  connected  with 
the  Uving  bone  below  only  by  a  few  slender  almost  thread-like  processes  of  bone. 
From  the  lower  end  of  the  upper  fragment  of  the  fibula  a  portion  of  the  compact 
wall  appears  to  have  been  completely  detached,  the  end  of  the  fragment  being 
somewhat  conical  and  its  surface  ulcerated.  2891 

The  patient  was  30  years  of  age,  and  the  injury  was  occasioned  by  a  fall  from  a  horse.  The 
hmh  was  amputated  on  account  of  erysipelas  and  the  profuse  suppuration  which  followed. 
The  patient  recovered. 


422.  The  lower  half  of  a  left  humerus,  in  which  the  greater  part  of  the  shaft  has 
become  necrosed  and  is  in  process  of  separation.  The  borders  of  the  sequestrum 
are  in  places  overlapped  by  portions  of  the  superficial  layers  of  the  compact 
tissue,  which  have  escaped  necrosis,  and  are  thickened  by  the  deposition  of  a 
nodulated  layer  of  porous  new  bone  upon  them.  At  the  edge  of  the  new  bone 
this  thm  Jamma  of  the  compact  tissue  can  be  recognized  in  many  parts  beneath 
the  spongy  new  formation.  The  upper  end  of  the  portion  of  the  humerus  shown 
is  in  process  of  repair  after  a  fracture,  which  the  necrosis  has  followed.  The 
obliquely  fractured  surface,  except  where  formed  by  the  upper  end  of  the 
sequestrum,  is  covered  with  a  thin  layer  of  delicate  porous  bone  3119 

423.  Several  portions  of  a  tibia  separated  after  necrosis,  which  has  followed 
apparently,  a  comminuted  fracture.  Amongst  them  is  a  disk  of  bone  which 
appears  to  have  been  removed  by  trephining  from  an  excessively  dense  shell  of 
new  bone  surrounding  the  necrosed  fragments.  ^ 

^^L.ttTf.^'''?'  ^^"g^^'  tibia  of  a  boy  seven  years  of  a/.P 

separated  after  fracture  ;  it  includes  the  entire  substance  of  the  shaft!  2^16 
No  shortening  of  the  limb  took  place. 
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c.  Necrosis  folloivmg  Amjmicttion.—:^ ecvosis  only  occurs  iii  amputation-stumps 
when  the  operation  is  followed  by  suppuration,  but  the  death  of  the  bone  is  favoured 
by  the  daniage  to  its  vitality  necessarily  attendant  upon  the  use  of  the  saw  and  also 
by  separation  of  the  periosteum.  The  sequestrum  may  involve  only  a  small  fragment 
ot  the  sawn  surface  (425).  When  more  extensive  the  sequestrum  presents  certain 
characteristic  features.  It  is  tubular  and  conical;  at  the  lower  end  it  usually 
includes  the  whole  thickness  of  the  compact  tissue ;  but  higher  up  it  affects  les's 
and  less  of  the  outer  Layers,  until  at  its  upper  extremity  it.  includes  only  the  inner 
layers  of  the  bone.  Its  upper  extremity  is  extremely  pointed,  jagged,  and  irregular. 
On  its  lower  end  it  shows  the  marks  of  the  teeth  of  the  saw  as  sharp  and  clean  as 
at  the  time  of  operation,  thus  showing  that  pus  has  no  solvent  action  on  dead  bone 
(427,  428,  430).  'J^he  extension  of  the  necrosis  upwards,  affecting  the  inner 
layers  only,  is  due  to  inflammation  and  suppuration  taking  place  in  the  medullary 
canal,  and  cutting  off  the  vascular  supply  from  within,  whilst  from  without  the 
supply  from  the  periosteum  is  unaffected.  At  the  lower  end,  where  the  periosteum 
has  been  stripped  off  by  the  saw,  necrosis  of  the  whole  thickness  occurs.  The 
irritation  caused  by  the  presence  of  the  sequestrum  leads  sometimes  to  abundant 
formation  of  new  bone  beneath  the  periosteum  (430). 


425.  The  upper  third  of  a  right  tibia  and  fibula  from  an  amputation-stump.  The  sawn 
edge  of  the  compact  wall  of  the  tibia  on  the  inner  side,  with  a  narrow  strip  of  the 
crest,  has  necrosed  and  is  partly  separated  from  the  living  bone  by  a  shallow 
ulcerating  groove  ;  in  places  the  sequestrum  is  deeply  undermined.  The  surface 
of  the  tibia  beyond  the  ulcerating  part  is  covered  with  a  thin  layer  of  newly-formed 
osseous  tissue.  3915 


426.  The  extremity  of  the  femur  from  an  amputation-stump.  It  is  bluntly  conical 
in  shape  and  considerably  enlarged  by  a  deposit  of  spongj''  bone  on  its  surface. 
The  medullary  canal  is  widely  open  and  contains  two  loose  sequestra,  the  longer 
of  which  evidently  extended  above  the  line  of  the  saw-cut.  7489 

The  amputation  had  been  performed  for  acute  necrosis  of  the  lower  part  of  the  femur. 

427.  Part  of  the  shaft  of  a  femur  from  an  amputation-stump.  A  narrow  ring  of 
the  sawn  end,  including  the  entire  thickness  of  the  shaft,  together  with  pointed 
spike-like  parts  of  the  deeper  layers  of  its  wall  above,  has  undergone  necrosis.  A 
wide  and  deeply  ulcerated  interval  exists  between  the  dead  and  living  portions, 
the  former  having  been  almost  completely  detached.  The  living  end  of  the  shaft 
is  encircled  with  a  ring  of  new  bone.  5296 

The  thigh  was  amputated  for  gangrene  due  to'  iin  aneurism.  The  stump  became  conical,  and 
the  end  of  the  bone,  as  indicated  by  the  black  colour  of  the  sequestrum,  projected 
between  the  flaps.    The  portion  of  the  femuf  sliown  was  afterwards  removed. 

428.  Two  long  sequestra,  separated  from  femora  after  amputation.  At  the  sawn 
ends  a  ring  (in  one  incomplete)  including  the  entire  thickness  of  the  bone  has 
suifered  necrosis;  in  the  rest  of  their  extent  the  deeper  parts  only  have  been 
involved,  the  separated  portions  having  a  long  tapering  shape.  In  the  longer  of 
them,  however,  a  part  of  the  surface-layer  of  the  shaft  has  been  included  at  the 
upper  end,  and  upon  this  new  osseous  tissue  has  been  in  places  deposited,  showing 
it  to  have  become  necrosed  at  a  somewhat  later  period  than  the  rest.  3281 

The  necrosis  thus  spreading  to  the  surface  would  give  rise  to  the  formation  of  an  abscess 
opening  in  the  limb  some  distance  above  the  end  of  the  stump.  The  length  and  irregular 
shape  of  the  sequestra  show  the  uselessnoss  of  attempting  their  removal  by  cuttmg  off  portions 
of  the  bone  before  the  sequestrum  is  loose. 
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42q  A  long  tube  of  bone,  measuring  15  cm.  in  length,  which  was  removed  from 
a  femur  in  an  amputation-stump.  For  some  distance  along  the  posterior  aspect 
the  dead  piece  incliules  the  whole  thickness  of  the  wall.  .  221 


4q0  The  upper  thii-d  of  a  right  femur,  from  an  amputation-stump.  Its  shaft  has, 
with  the  exception  of  a  superficial  layer  of  its  wall,  undergone  necrosis,  and  lies 
ensheathed  within  a  case  of  closely  cancellated  bone  more  than  1  cm.  m  thickness, 
and  formed  almost  entirely  of  new  osseous  tissue ;  the  layer  of  the  compact  tissue 
remaining  has  become  canceUous  in  texture,  and  is  indistinguishable  from  the 
new  bone  formed  upon  it.  The  lower  end  of  the  sequestrum  includes  the  entire 
thickness  of  the  shaft.  A  short  distance  below  the  great  trochanter  the  new  bone 
is  perforated  by  three  cloacae.  On  the  inner  aspect  a  fourth  cloaca  passes  upwards 
in  the  lower  part  of  the  neck  of  the  femur  and  appears  to  have  opened  externally 
close  below  the  head,  perhaps  into  the  hip-joint,  for  the  head  of  the  bone  ^is 
superficially  ulcerated.  1055 
This  increase  in  size  of  the   one  would  lead  to  considerable  enlargement  of  the  stump. 

d.  Necrosis  following  Acute  Suppuration  in  the  Soft  Parts  around  a  Bone. — Necrosis, 
often  limited  to  the  superficial  layers  of  the  compact  tissue,  not  uncommonly  occurs 
as  the  result  of  the  separation  of  the  periosteum  caused  by  acute  suppuration  in 
soft  parts  surrounding  the  bone.  As  illustrations  may  be  mentioned,  necrosis  of 
the  tibia  following  cellulitis  of  the  leg  (347),  of  the  phalanges  in  cases  of  whitlow 
(431,  432),  and  of  the  jaw  as  a  result  of  ulcerative  stomatitis  (see  Diseases  of  the 
Jaws).  Necrosis  of  the  articular  extremities  of  the  bones  occurring  as  a  complication 
of  acute  suppurative  arthritis  is  a  closely  allied  variety. 

431.  Portions  of  four  phalanges  in  a  state  of  necrosis,  the  other  parts  of  them  having 
been  destroyed  by  ulceration,  or  these  may  have  retained  their  vitality.  2952 

From  patients  with  whitlow. 

432.  Necrosed  portions  of  four  terminal  phalanges,  from  patients  with  whitlow. 
In  two  of  them  the  articular  part  of  the  phalanx  appears  to  have  been  un- 
affected. 2941 

e.  Necrosis  resulting  from  Acute  Infective  Suppuration  of  Bone  (see  p.  90). 

f.  Necrosis  resulting  from  Tuberculous  Disease  of  Bone  (see  p.  99). 

g.  Necrosis  resulting  from  Syphilitic  Disease  of  Bone  (see  p.  117). 


Miscellaneous  Specimens  of  Necrosis, 

In  the  following  specimens,  on  account  of  the  absence  of  any  clinical  history  and 
of  any  sufficiently  distinctive  features,  it  is  impossible  to  determine  the  cause  of 
the  necrosis. 

433.  Six  ribs,  from  the  third  of  which  a  long  narrow  portion  of  the  upper  border 
and  pieces  of  the  outer  wall  have  been  separated  after  necrosis.  The  surfaces 
resulting  from  the  removal  of  the  sequestra  are  smoothly  healed,  being  formed 
by  compact  tissue  resembling  that  of  the  rest  of  the  bone.  The  ribs  abo\e  have 
been  fractured  near  their  middle,  a  raised  line  of  bone  upon  their  outer  surface 
marking  the  union  of  the  fragments. 
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surrounded  the  necrosed  parts  on  either  side. 


3111 

435  A  horse's  rib  which  presents  about  its  middle  a  large  spindle-shaped  swellin^r 
caused  by  the  abundant  production  of  bone  upon  it' attending  the^  seZa  "n 
of  a  necrosed  part;    the  new  mass  is  in  several  places  traveLd  ^v  ^h 
leading  from  the  cavity  within.  g^g^ 

436.  The  humerus  of  some  quadruped  bisected,  showing  several  irregular  inter- 
communicating cavities  Matinn  its  upper  end,  resulting  from  the  necrosis  and 
subsequent  separation  of  portions  of  the  cancellous  tissue.  The  spaces  of  thp 
surrounding  cancellous  tissue  are  filled  with  sponge-like  new  bone,  and  osseous 
tissue  of  the  same  kind  has  been  heaped  upon  the  upper  half  of  the  shaft  of 
the  humerus,  m  places  forming  a  layer  about  2  cm.  in  thickness.  Through 
the  new  bone  and  the  wall  of  the  shaft  two  or  three  winding  cloacje  lead  to  the 
exterior.  g^^g 

437.  The  lower  two-thirds  of  a  right  femur,  within  the  enlarged  and  hoUowed  shaft 
ot  which  several  long  strips  of  the  compact  wall  lay  loosely  enclosed,  after  having 
been  separated  alter  necrosis.  Js^umerous  apertures,  the  largest  nearly  6  cm  in 
length,  exist  m  the  enclosing  shell,  and  witliin  one  of  these,  on  the  posterior 
aspect,  the  lower  end  of  one  of  the  sequestra  was  situated.  3890 

438.  A  left  femur,  from  which,  by  an  oval  aperture  about  3  cm.  long  and  situated 
posteriorly  near  the  junction  of  the  middle  and  lower  thirds  of  the  shaft  a  part 
has  escaped  after  necrosis.  The  sequestrum  has  included  part  of  the'  deeper 
layers  of  the  wall  above,  with  probably  the  whole  thickness  of  the  wall  at  the 
seat  of  the  aperture.  On  the  surface  around  irregular  ridges  and  plates  of  new 
bone  have  been  formed.  3191 

439.  The  lower  half  of  a  left  femur.  The  whole  of  the  cancellous  tissue  within 
the  lower  end  of  its  shaft  has  undergone  necrosis,  and  is  nearly  separated  by 
an  ulcerated  interval  from  the  more  superficial  parts  of  the  bone  which 
enclose  it.  Above  the  outer  condyle  there  is  a  large  somewhat  quadrilateral 
ulcerated  opening  in  the  enclosing  shell,  and  other  smaller  ones  exist  above  and 
to  the  inner  side  of  this  ;  in  the  anterior  wall,  also,  there  is  an  irregular  elliptical 
aperture  immediately  above  the  patellar  surface.  A  thin  irregular  layer  of  com- 
pact tissue  has  been  formed  on  the  surface  of  the  lower  thii-d  of  the  bone.  5008 

440.  The  lower  part  of  a  left  femur,  the  expanded  lower  end  of  the  shaft  of  which  is 
variously  pitted  and  furrowed  by  the  separation  of  necrosed  portions  from  it,  or 
by  ulceration  of  its  compact  wail.  The  depressions  resulting  are  for  the  most 
part  smoothly  healed.  The  whole  bone  has  become  dense  and  heavy  from  long- 
continued  inflammation,  and  its  medullary  canal  is  quite  filled  with  osseous  tissue. 

3217 

441.  A  right  femur,  the  lower  articular  portion  of  which  has  been  deeply  and  irregu- 
larly excavated  by  ulceration,  associated  probablj^  with  necrosis  of  portions  of  the 
cancellous  tissue.  The  cavity  thus  formed  in  the  lower  end  of  the  bone  is  coutinued 
above  by  ulceration  of  the  cancellous  tissue  into  the  medullary  canal,  which 
further  communicates  externally  by  an  oval  aperture  on  the  outer  aspect  of  the 
shaft  about  12  cm.  from  the  lower  end,  and  by  two  smaller  smooth-edged 
circular  apertures  higher  up  on  the  posterior  aspect.  In  the  highest  part  of  the 
cavity  there  is  a  small  detached  sequestrum.    It  is  most  probable  that  the  necrosis 
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of  the  shaft  was  the  primary  change,  and  that  the  disease  has  extended  gradually 
by  the  medullary  canal  to  the  cancellous  tissue  of  the  lower  articular  end.  The 
shaft  of  the  femur  is  enlarged  by  the  deposition  of  new  bone  upon  it  as  far  as  its 
upper  third.  ^^^"^ 

442.  A  longitudinal  section  of  a  left  tibia,  the  upper  third  of  the  shaft  of  which  is 
considerably  increased  in  size  and  hollowed  out  by  ulceration,  associated  probably 
with  the  necrosis  of  a  portion  of  the  cancellous  tissue.  The  irregular  cavity  in 
the  upper  end  of  the  bone,  which  is  Hned  with  a  delicate  layer  of  minutely  porous 
new  bone,  communicates  with  the  exterior  in  three  situations — one  anteriorly, 
where  a  flatteued  track,  laid  open  by  the  section,  leads  directly  forwards  to  the 
surface  ;  the  others,  one  at  either  end,  pass  inwards  and  outwards.  The  medullary 
canal,  for  about  4  cm.  below  the  cavity,  is  plugged  with  thickly  cancellated 
osseous  tissue.  A  portion  of  the  anterior  wall  of  the  tibia  in  front  of  and 
below  the  cavity  described  has  also  been  destroyed  by  necrosis  or  ulceration; 
an  irregular  layer  of  dense  new  bone  has  been  formed  upon  the  rest  of  the  surface 
as  far  almost  as  the  middle  of  the  bone.  3895 

443.  A  left  tibia  and  fibula.  In  the  upper  end  of  the  shaft  of  the  former,  part  of  the 
cancellous  tissue  has  undergone  necrosis  and  lies  almost  detached  in  a  cavity, 
from  which  three  small  cloacae  pass  forwards  through  the  inner  wall  of  the 
bone,  a  fourth  passing  directly  outwards  and  opening  about  5  cm.  below  the 
articular  surface  and  immediately  in  front  of  the  interosseous  ridge ;  posteriorly 
the  cavity  is  freely  open.  The  upper  half  of  the  shaft  of  the  tibia  is  considerably 
increased  in  size  by  the  formation  upon  it  of  porous  new  bone,  which,  together 
with  a  subjacent  portion  of  the  shaft,  has,  in  one  situation  on  the  inner  aspect, 
been  undermined  by  ulceration  which  extends  deeply  and  irregularly  into  the 
interior ;  the  undermined  part  is  apparently  necrosed.  220 

444.  A  longitudinal  section  of  a  dog's  tibia,  in  which  necrosis  of  parts  of  the  shaft 
has  been  followed  by  the  formation  of  a  thick  nodulated  layer  of  porous  new 
bone  upon  the  surface  of  the  living  portions  and  beneath  the  periosteum  of  the 
necrosed  portions.  Near  its  upper  end  is  the  round  aperture  of  a  sinus  leading 
from  the  cavity  within.  3214 

445.  A  portion  of  the  shaft  of  a  fibula,  20  cm.  m  length,  which  was  removed 
by  operation.  It  is  greatly  increased  in  size,  being  at  its  middle  almost  as  large  as 
a  tibia,  in  consequence  of  chronic  inflammation  resulting  from  the  irritation  of 
a  necrosed  portion  whic  ay  in  the  cavity  in  the  posterior  part  of  the  bone.  The 
osseous  tissue  is  thro  out  very  dense,  and  no  distinction  exists  between  its 
outer  and  inner  parts.  3610 

Ten  years  before  the  time  of  the  operation  the  fibula  was  injured.  Sinuses  discharging  pus 
remained,  some  healing  up  at  times.  The  necrosed  bone  was  felt  through  the  highest  of 
the  sinuses.  The  operation  consisted  in  the  removal  of  pieces  of  the  fibula ;  at  first  a 
smaU  piece  was  cut  out,  and  finally  eight  inches  of  the  bone.  (See  Mr.  Massey,  '  Lancet ' 
vol.  i.  1840-41,  p.  722.)  ' 


ACUTE  INFECTIVE  SUPPURATION  OE  BONE. 

Acute  spreading  suppuration  of  bone  resulting  from  an  infection  through  the 
blood-stream  is  met  with  almost  exclusively  in  the  growing  bones  of  young  subiects 
It  occurs  as  a  primary  infection,  but  a  similar  form  of  acute  infective  suppuration 
may  be  secondary  to  a  focus  of  suppuration  elsewhere.  Of  an  essentially  similar  nature 
also  are  the  acute  inflammations  of  bone  following  certain  acute  infective  diseases 
e.  g.,  typhoid  fever  and  scarlet  fever  (458).  ' 


^  iNiTLAMMATION  OF  BOifil. 

The  primary  aiSection  results  most  commouly  from  an  infection  of  the  bone  bvthp 

t  "'T'^??^''  ^^'•^''^"^^     t«  entry  of  the  organ^L  is 

u.ua  ly  wanting  bnt  in  many  instances  the  bone  is  prepared  for  its  growth  bv  somP 
light  injury.    In  this  respect  the  results  of  practical  elperienee  aroTn  eepi^^^^^^ 
the  experimental  production  of  similar  affections  in  the  bones  of  animals  ^ 

In  the  long  bones,  which  are  those  most  commonly  affected,  acute  infective  sup- 
puration may  nivolve  the  shatt  or  oue  of  the  epiphyses.  In  the  former  case  ?he 
t^l^tis.  '^"""^^"^^  '^"'"^''^  ^^^^  in  the  latter  as  Acute  InfecZe 

Ac,,U  Necrosis. -The  most  common  starting  point  of  the  inflammation  is  probably 
the  delicate  growing  bone  beneath  the  epipliysial  cartilage  (450  452  453  4S 
but  not  uncommonly  the  inflammation  begins  beneath  the  periosteum  (acute  hMve 
periostitis,  448),  and  much  less  commonly  in  the  medulla  (acute  infecti^e\Z. 
myehtis).^  In  whichever  pf  these  three  positions  the  suppuration  has  its  origin  the 
characteristic  feature  is  its  tendency  to  spread  rapidly,  so  that  in  extreme  cases 
the  wnole  shaft,  separated  at  each  end  from  its  epiphyses  and  completely  denuded  of 
its  periosteum,  may  m  a  few  days  lie  bare  in  the  cavity  of  a  huge  abscess.  As  a  result 
the  shaft  dies,  and  if  the  abscess  be  opened  the  periosteum  forms  new  bone  abund- 
antly, making  a  complete  shell  around  the  dead  bone,  perforated  here  and  there  by 
cloacce  (465  468).  In  other  cases  the  periosteum  may  slough  and  consequently  the 
lormation  of  new  bone  may  be  very  imperfect  (462). 

The  epi])hyses  are  very  rarely  affected  and  consequently  the  joints  escape  (453  458) 
Occasionally,  however,  the  suppuration  extends  througli  the  epiphysis  into  the  ioint 
(461),  or  without  the  epiphysis  being  affected  the  abscess  may  extend  into  the  ioint 
superlicially  (450).  If  the  patient  survives,  the  whole  shaft  may  ultimately  be 
removed  by  operation  as  soon  as  the  shell  of  new  bone  is  sufficiently  strong  to  support 
the  limb. 

In  rare  instances,  as  the  result  of  very  early  evacuation  of  the  pus  by  incision,  the 
occurrence  of  necrosis  may  be  prevented,  and  frequently  the  necrosis  involves  only  a 
part  of  the  shaft  (462).  The  long  bones  most  commonly  affected  are  the  tibia  and 
femur;  in  the  latter  the  necrosis  frequently  involves  the  popliteal  surface  (455,  456). 
The  complications  of  acute  necrosis  are  similar  to  those  of  other  forms  of '  acute 
infective  suppuration,  but  more  particularly  may  be  mentioned  the  affection  of 
several  bones  (453),  pei-icarditis  and  abscess  in  the  myocardium  (447),  pneumonia, 
and  general  pysemia  (452).  ' 

Several  specimens  of  acute  necrosis  have  been  included  in  the  Series  illustrating 
the  general  pathology  of  Inflammation  of  Bone  and  Necrosis  (vide  346,  371  398 
403).  »      '  . 

Acute  Infective  Epijphysitis. — Acute  suppuration  commencing  in  the  epiphysis  of  a 
long  bone  is  most  commonly  met  with  in  infants.  As  a  result  the  whole  epiphysis  may 
in  extreme  cases  undergo  necrosis  and  be  separated  as  a  sequestrum.  Unlike  acute 
necrosis,  suppuration  in  the  epiphysis  is  frequently  followed  by  invasion  of  the  neigh- 
bouring joint,  and  in  fact  in  such  an  epiphysis  as  that  of  the  upper  end  of  the  femur, 
which  is  altogether  within  the  attachment  of  the  capsule  of  the  hip-joint,  acute 
arthritis  is  an  invariable  result. 

446.  The  lower  part  of  a  left  femur,  with  the  soft  parts  surrounding  it.  The  peri- 
osteum has  been  separated  from  tlie  bone  except  along  part  of  the  outer  and  anterior 
surfaces  by  suppuration  beneath  it.  The  inner  surface  of  the  separated  periosteum 
is  covered  by  a  flocculent  layer  of  inflammatory  exudation.  The  section  of  the  bone 
has  been  made  about  1'5  cm.  above  the  upper  limit  of  the  necrosis,  and  on  the 
living  bone  a  thin  layer  of  new  osseous  tissue  has  already  been  formed.  The  com- 
mencing separation  of  the  dead  part  of  the  shaft  is  evidenced  by  the  presence  of  a 
shallow  groove  between  the  living  and  necrosed  areas.    The  epiphysis  is  not 
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separated  from  the  shaft.  Ulceration  has  occurred  along  the  margin  of  the  articular 
cartilage  of  the  outer  condyle,  which  formed  the  lowest  limit  of  the  abscess-cavitj^ 

P  L  aged  14,  was  admitted  into  U.  0.  PI.  under  the  care  of  Mr.  Heatb,  Oct.  7,  1895.  On  Sept. 
"29' he  was  sick  and  feverish,  and  complained  of  pain  about  the  miadle  ot  the  left  thigh  ; 
delirium  followed,  and  on  Oct.  4  incisions  were  made  into  the  thigh  and  pus  was  evacuated. 
On  admission  the  limb  was  much  swollen  and  pus  was  discharging  through  two  mcisions  m  the 
lower  part  of  the  thigh,  in  the  outer  of  which  the  femur  could  be  felt  to  be  extensively  bare  ; 
temperature  at  night  105°.  On  Oct.  9  amputation  was  performed  through  the  middle  of  the 
thigh.  The  flaps  partly  separated,  and  at  the  end  of  November  part  of  the  end  of  the  femur 
with  a  sequestrum  was  removed.  Eeadraitted  in  March  1896  with  abscesses  in  right  leg  and 
left  arm ;  in  the  latter  two  small  sequestra  separated  from  the  humerus.  (Mr.  Heath's 
Case-hooks,  1896,  vol.  ii.  p.  116.) 

447.  The  left  clavicle  of  a  child.  It  has  been  completely  denuded  of  its  peri- 
osteum, as  the  result  of  acute  iufective  periostitis.  In  the  greater  part  of  its  extent 
the  surface  of  the  bone  is  perfectly  smootli,  but  at  both  extremities  slight  super- 
ficial erosion  has  occurred.  The  epiphysial  cartilage  of  the  sternal  end  remains 
attached  but  has  undergone  partial  destruction.  8104 

Gr.  D.,  a  boy  aged  4  years,  seemed  perfectly  well  on  the  morning  of  Oct.  1,  1898.  Later  in  the 
day  he  seemed  ill  and  went  to  bed  early.  On  the  morning  of  Oct.  2  vomiting  and  shivering 
occurred,  followed  by  a  convulsion  ;  at  10.30  a.m.  he  was  admitted  to  the  Victoria  Hospital 
for  Children  with  a  temperature  of  104°,  and  complaining  of  pain  in  the  left  arm  and  leg. 
Crepitations  were  heard  at  the  bases  of  the  lungs  ;  there  was  no  swelling  of  the  arm  or  leg, 
but  movement  of  the  left  arm  caused  pain.  On  the  morning  of  Oct.  4  there  was  swelling  and 
Cfidema  of  the  left  ai-m.  Death  occurred  middle  day.  No  history  of  injury  or  other  illness. 
At  the  post-mortem  examination  the  tissues  around  the  left  clavicle  were  found  to  be  oedema- 
tous,  and  on  incising  the  periosteum  some  thin  pus  escaped  and  tlie  bone  was  found  entirely 
loose  in  the  abscess.    There  was  also  purulent  pericarditis. 

448.  The  lower  part  of  a  left  femur  in  vertical  section.  The  part  of  the  shaft 
preserved  in  the  specimen  is  bare  except  along  a  narrow  strip  of  the  anterior  surface. 
In  the  latter  situation  the  soft  parts  are  still  adherent  to  the  bone  and  a  layer  of 
new  osseous  tissue  has  been  formed  upon  it.  The  epiphysial  line  is  normal  in 
appearance.  6302 

The  patient,  a  boy  aged  11,  was  admitted  to  TJ.O.H.  under  Mr.  Heath  on  June  17,  1887.  Illness 
began  on  May  23  with  delirium  and  pain  in  left  leg.  Seven  days  later  the  thigh  was  swollen, 
and  in  the  course  of  the  next  fortnight  abscesses  were  opened  in  the  thigh  and  at  the  inner  side 
of  the  ankle.  On  admission  the  temperature  was  102^ '6 ;  sinus  in  thigh  enlarged  and  femur 
found  bare  on  posterior  surface  of  lower  half ;  drainage-tube  inserted.  Amputation  through 
middle  of  thigh  on  June  22.  Patient  made  a  good  recovery.  In  the  recent  state  the  medulla 
of  the  lower  part  of  the  shaft  and  of  the  epiphysis  was  infiltrated  with  greenish -yellow  pus 
and  in  parts  sloughy.  The  knee-joint  contained  a  little  turbid  fluid,  and  the  synovial  fringes 
were  injected.  The  internal  malleolus  was  bare  over  an  area  measuring  li  inch.  fSurg  Ree 
Rep.  1887,  p.  302,  No.  1354.)  v     s  s 

449.  A  left  femur,  with  the  upper  ends  of  the  bones  of  the  leg  and  the  patella,  from 
a  child.  The  entire  shaft  of  the  femur,  with  the  exception  of  an  irregular  ring, 
about  3  cm.  above  the  lower  end,  is  necrosed.  The  upper  of  the  necrosed  portions 
is  still  connected  with  the  living  portion  of  the  shaft ;  the  lower  was  separated, 
except  for  a  small  part  behind,  which  was  fractured  during  the  operation,  so  that 
the  lower  sequestrum  is  now  perfectly  loose.  The  periosteum  is  everywhere 
greatly  thickened  and  confused  with  the  surrounding  soft  parts  ;  at  the  upper  part 
a  scanty  formation  of  new  bone  has  taken  place.  The  articulation  of  the  hip  is 
completely  destroyed,  and  the  head  of  the  femur  separated  by  ulceration  from  the 
rest  of  the  bone ;  small  pieces  of  unossilied  cartilage  are  still  adherent  to  it.  The 
lower  epiphysis  of  the  femur  is  carious  on  both  its  upper  and  lower  surfaces  ;  and 
the  ligaments  of  the  knee-joint  are  softened  but  not  destroyed.  The  cartilage 
covering  the  articular  surface  of  the  tibia  is  partly  destroyed  "by  ulceration.  The 
articular  surface  of  the  patella  is  ulcerated  over  its  central  part,  where  ossification 
has  taken  place.  6366 

The  patient,  two  and  a  half  years  of  age,  was  admitted,  under  Mr.  Marshall,  October  10,  1870 
The  left  knee-jomt  was  enlarged,  flexed,  and  ankylosed  :  tliree  sinuses,  discharging  pus,  opened 
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aud  on  pressing  over  the  t.Kalr  pus  Iwecl  J^^^^^^^^^ 

whole  of  the  le'ft  buttoek  was  oonslcler^^bTy  t       hShe'"".]      7^:%!  ''''  i 
measurement,  to  be  shortened  bv  an  innh     Ti„„„Tk     q    %i         •    """^  was  found,  on 
chloroform  and  the  sinuses  lEId  wl^i^  wfs  frJfw.  rJ'''^"'''"'^  was  placed  under 
hip-joint.    The  lin.b  was  therefore  ai  ltedTthr         Th^n%^°"f  J^^* 
well  after  the  operation,  and  on  Janua^ry  li\sT.t%en'^:^^^^^  SstSe^ 

450.  The  lower  part  of  a  left  femur  in  coronal  section,  together  with  some  of  the  soft 
parts  covering  it.    Complete  separation  of  the  epiphysis  has  resultS^W  7 
ra  ion  occurring  between  the  epiphysial  cartilag^e  L^the  diap'^fs'^  ^The  TZu 

TnTft'^  ""''"'^'^  Tr'^'  ^'""''f        periosteum,  separatl^rthe  meS; 
from  the  bone  except  along  a  strip  less  than  2  cm.  broad  on  the  anteriorTurfeee 
of  the  shaft,  where  the  bone  has  retained  its  vitality  and  a  thiu  layer  J  osseous 
tissue  has  been  formed  upon  it.    Small  fragments  only  of  the  epiphysial  c.rtZe 
remain,  and  the  adjacent  cancellous  tissue  of  the  shaft  is  ulcekH,  1st  ex^^^^ 
sively  in  its  inner  part,  where  the  irregular  spaces  in  it  are  occupied  by  granulat  on 
tissue.     2  cm.  above  the  patellar  surface  a  sinus  leads  down  to^t7nte;,al 
between  the  epiphysis  and  shaft ;  this  sinus  opens  into  the  knee-ioint  and  the 
synovial  membrane  around  it  is  covered  with  granulation-tissue.    Over  a  smaU 
area  the  articular  cartilage  has  been  destroyed  by  ulceration.  ^qqq 
From  a  female  child,  aged  9,  who  complained  of  pain  and  swelline  of  left  th.VV,  ^  ^p^=  Kop 
admission  and  2  days  after  a  fall.         the  8lh  day  an  abscess  wa!  ^ enVd  abt^^^^^ 
condyle,and  the  lower  part  of  the  shaft  of  the  femur  found  to  be  bare^  sL  CTater^bse^^^^^^^^ 
were  opened  be  ow  the  right  mpple  and  above  the  right  knee.    On  the  19th       the  W 
epiphysis  0  the  iemur  appeared  to  be  separated  from  the  shaft ;  on  the  23rd  an  absTess  benelth 
he  left  de  toid  muscle  was  opened  ;  on  the  29th  amputation  was  performed  throth  he  W 
third  of  the  thigh.    The  medulla  of  the  lower  part  of  the  femur  was  inmtrated  wilh  pus 
the  abscess  had  burst  into  the  knee-jomt.    When  discharged  on  the  63rd  day  after  the  amju: 
im^l  lmlmUT?^^^^^        the  other  abscesses  had  quite  healed.  '(Surg- Eeg  2p. 

451.  The  lumbar  vertebrae,  from  the  third  of  which  the  periosteum  has  been  stripped 
on  the  right  side  by  acute  suppuration  beneath  the  membrane  The  denuded 
surface  of  the  body  extends  to  within  1  cm.  of  the  middle  line,  and  in  this  situation 
involves  nearly  the  whole  vertical  extent  of  the  vertebra.  Traced  outwards  the  bare 
surface  becomes  gradually  narrower,  but  at  one  spot  reaches  to  the  lower  border 
of  the  bone.  From  the  body  the  suppuration  has  extended  on  to  the  transverse 
process,  completely  stripping  the  periosteum  from  the  anterior  surface  and  upper 
and  lower  borders  to  the  extent  of  2  cm.  The  extensions  of  the  abscess 
beyond  these  limits  in  the  soft  tissues  on  the  front  of  the  neighbouring  vertebra 
can  be  readily  traced.  On  the  right  side  the  abscess  extends  upwards  to  the  upper 
border  of  the  2nd  lumbar  vertebra  in  the  substance  of  the  right  psoas  muscle 
On  the  left  side  an  extension  of  the  abscess  is  recoguizable  on  the  body  of  the  3rd 
lumbar  vertebra,  and  lower  down  in  the  substance  of  the  left  psoas  on  a  level  with 
the  body  of  the  4th  lumbar  vertebra.  y^jg  ^ 

M.  A.  B.,  a  girl  aged  14,  was  admitted  into  U.  0.  H.  under  the  care  of  Dr.  Bastian  on  Feb  10 
1896,  complaining  of  pain  in  the  abdomen,  especially  in  the  right  iliac  region.  In  the  night  of 
Feb.  5  she  awoke  with  pain  in  the  right  side  of  the  abdomen,  which  persisted.  She  was  kept 
in  bed,  fomentations  applied,  and  castor  oil  given.  The  pain  increased  and  was  attended  with 
fever.  On  admission  she  lay  on  the  back  with  the  right  leg  drawn  up  ;  the  expression  was 
anxious  ;  the  eyes  sunken  ;  the  lips  dry  and  the  tongue  thickly  coated.  She  complained  of 
pain  in  the  lower  part  of  the  back  and  abdomen  and  shooting  down  the  right  leg.  The 
abdomen  was  slightly  distended,  the  abdominal  walls  resistant,  especially  in  the  right  iliac 
region  and  moving  very  little  with  respiration.  Pulse  128;  temperature  on  Feb.  10  and  11 
vai-ied  between  102°  and  101°'6.  Suppuration  about  tlie  cascum  was  diagnosed,  and  on 
Feb.  12  the  abdomen  was  opened  in  the  right  iliac  region,  but  the  cajcum  and  its  appendix 
found  to  be  normal ;  the  transversalis  faiscia  was  oedematous ;  the  abdominal  wound  was 
closed.  High  fever  persisted,  and  the  patient  became  delirious.  Death  occurred  on  Feb.  16, 
the  temperature  before  death  being  106° '4.    (Dr.  Bastian's  Case-book,  1896,  Females,  p.  613.)' 
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AfSQ  Part  of  a  riebt  hip-bone  and  femur,  with  some  of  the  surrounding  soft  parts. 
As  the  result  oi  acute  suppuration  beginning  probably  in  the  epiphysial  line  in  the 
floor  of  the  acetabulum,  the  iliac  portion  of  the  bone  has  become  completely  separ- 
ated from  the  rest.  The  articular  cartilage  has  been  completely  destroyed  over 
the  iliac  portion  of  the  acetabulum,  and  in  other  parts  only  small  portions  remain, 
the  surface  of  the  exposed  bone  being  imperfectly  covered  with  a  layer  of 
soft  inflammatory  exudation.  The  epiphysis  of  the  anterior-inferior  ibac  spine  is 
separated,  and  the  adjacent  part  of  the  outer  surface  of  the  ilium  is  bare,  irregu- 
larly pitted,  aud  in  part  in  process  of  separation  as  a  sequestrum.  Farther  back 
on  this  surface  a  layer  of  inflammatory  exudation  superficial  to  the  periosteum 
indicates  an  extension  of  the  abscess.  The  outer  surface  of  the  bone  is  also  denuded 
of  its  periosteum  behind  the  acetabulum,  and  the  presence  of  a  well-marked 
groove  around  the  bare  patch  shows  that  here  also  necrosis  is  in  process.  The 
inner  surface  of  the  bone  presents  an  extensive  bare  area  extending  above  and 
below  the  separated  epiphysial  line  ;  the  bare  patch  extends  upwards  to  the  brim 
of  the  true  pelvis,  backwards  to  the  margin  of  the  great  sciatic  notch,  downwards 
to  the  upper  border  of  the  obturator  foramen,  and  forwards  to  the  pubic  portion. 
The  limits  of  the  necrosis  in  this  situation  are  marked  by  a  well-defined  groove. 

The  articular  cartilage  of  the  head  of  the  femur  has,  except  at  two  or  three 
places  around  its  margin,  been  completely  destroyed  aud  the  surface  of  the  bone 
is  marked  by  shallow  grooves  of  ulceration.  7506 

The  patient,  a  boy  aged  16,  was  admitted  into  U.  C.  H.,  under  the  care  of  Mr.  Barker,  3  days 
after  a  fall  down  stairs ;  he  was  delirious  and  the  temperature  was  103°'2.  An  abscess 
extending  into  the  right  buttock  through  the  sciatic  notch  was  opened  and  drained  ;  numerous 
pysemic  abscesses  were  subsequently  opened.  Death  occurred  on  the  50th  day.  At  the  P.M. 
examination,  in  addition  to  the  disease  of  the  ilium,  there  was  necrosis  of  the  right  humerus  and 
left  tibia ;  an  abscess  in  the  substance  of  the  right  vastus  intern  us ;  a  small  abscess  in  the  right 
lung,  and  numerous  abscesses  in  both  kidneys.    (Surg.  Reg.  Eep.  1896,  p.  108.) 

453.  The  lower  part  of  the  left  femur,  together  with  leg-bones  of  an  infant.  As 
the  result  of  acute  suppuration,  probably  beginning  between  the  upper  epiphysis 
and  the  shaft,  the  tibia  has  been  stripped  of  its  periosteum  in  the  upper  three- 
fourths  of  its  length.  The  epiphysis  is  completely  separated,  and  the  adjacent 
part  of  the  diaphysis  superficially  ulcerated.  The  femur  and  knee-joint  are 
healthy.  7667 

From  an  infant  the  subject  of  congenital  syphili.s.  In  the  opposite  limb  the  lower  epiphysis  of 
the  femur  was  separated  by  suppuration.  There  was  a  gumma  in  the  liver.  (See  Medical 
Series.) 

454.  The  entire  shaft  of  a  child's  tibia,  removed  by  operation.  On  the  inner,  slightly 
convex,  surface  a  portion  of  the  wall  limited  anteriorly  by  an  ulcerated  groove 
which  extends  from  end  to  end  of  the  shaft  by  the  side  of  the  crest,  and  posteriorly 
by  a  second  groove  almost  parallel  with  the  first,  has  undergone  necrosis  •  each 
of  the  grooves  is  filled  with  soft  granulation-tissue.  The  living  portion  of  the 
shaft  is  in  places  covered  with  a  uniform  layer  of  new  osseous  substance  about 
2  mm.  in  thickness ;  in  others  this  has  been  removed,  the  edges  of  the  new  layer 
being  abruptly  broken ;  the  posterior  wall  of  the  bone  thus  exposed  is  increased 
in  vascularity.  At  either  end  of  the  shaft  the  ulceration  appears  to  have  extended 
inwards  so  as  to  destroy  the  cartilage  of  the  epiphysis. 

The  patient,  a  boy  10  years  of  age,  was  kicked  on  the  knee  by  a  cow  about  a  month  before 
admission  to  the  Hospital,  at  which  time  the  leg  was  swollen,  and  bare  bone  could  be  felt 
from  a  sinus  on  the  inner  side  of  the  leg,  a  short  distance  below  the  middle  Mr  Heath 
enlarged  the  sinus,  separated  the  portion  of  new  bone  so  exposed  from  the  sequestrum  and 
removed  the  entire  shaft  of  the  tibia  by  means  of  sequestrum  forceiJs  The  wound'  wi« 
plugged  with  lint  and  the  limb  placed  on  a  Maclntyre's  splint.  A  few  days  afterwards  the 
posterior  part  of  the  new  bony  shell  was  broken  during  the  reappliance  of  the  splint  and 
portions  ot  the  new  bone  projected  into  the  wound.  In  the  subsequent  treatment  of  the 
case  these  portions  underwent  necrosis  and  were  removed  cj'i- mo 

By  the  end  of  about  two  months  a  firm  bond  of  new  bone  was  formed  in  the  place  of  the 
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^^^i>^ye:lrZcl^^^^^  On  the  popliW surface 

cancellous  tissue  were  probably  contained.    The  floor  of  therv  ty      oiw  1 
Se^tri^el""  ^.he  epiphysis,  the  cartilage  of  which  appelJ^to  hTe  Li 

Above  the  anterior  end  of  the  cavity  mentioned  the  compact  wall  of  the  shaft 

about  the  lower  end  of  the  linea  aspera,  '  ^bandant 

amputated,  and  the  patient,  a  lad,  16  years  of  age,  recovered.  ^^'^  was 

456.  The  left  femur  of  a  young  subject.    The  lower  two-thirds  of  the  shaft  are 
considerab  y  enlarged  as  the  result  of  the  formation  of  new  bone  around  an 
incompletely  separated  sequestrum.    In  its  lower  part  the  latter  involves  almost 
the  whole  circumterence  of  the  shaft  nearly  as  low  as  the  epiphvsial  hue,  and  is 
widely  exposed  on  the  pophteal  surface,  where  the  en  sheathing  layer  of  new  bone 
is  dehcient,  and  is  represented  merely  by  a  pointed  process  overlapping  the 
sequestrum  and  a  bridge  passing  from  above  to  below  it.    Anteriorly  the  invo- 
lucrum  IS  we  1  formed  and  consists  superficially  of  curhng  plates  of  compact  or 
dense  cancellous  bone.    In  this  situation  the  sequestrum  is  exposed  throueh 
several  cloacae,  the  largest  of  which,  2  cm.  across,  is  situated  1  cm  above  the 
patellar  surface.    The  inferior  epiphysial  line  is  obscured  anteriorly  by  the  new 
osseous  deposit  which  extends  to  the  margin  of  the  articular  surface.  Posteriorly 
the  articular  layer  of  compact  bone  on  the  condyles  is  destroyed  along  its 
margin  and  undermined  by  ulceration  of  the  subjacent  cancellous  tissue.  The 
upper  extremity  of  the  femur  is  normal,  but  a  thin  layer  of  new  bone  extends 
on  the  shaft  nearly  as  high  as  the  small  trochanter.  6702 
The  patient,  a  lad  17  years  of  age,  was  arimitted  into  U.  C.  H..  under  the  care  of  Mr  Heath 
on  October  11    1890      Six  months  previously  he  was  suddenly  attacked  with  shivering 
and  pam  in  the  head  and  abdomen  ;  during  the  night  the  left  knee  became  painful  and 
in  a  tew  liours  swollen.    A  month  later  an  abscess  burst,  and  other  openings  subsequently 
formed.    On  admission  the  lower  tliird  of  the  left  femur  was  enlarged  and  the  surrouudiiiff 
soft  parts  indurated  ;  two  sinuses  led  to  bare  bone  in  the  popliteal  space;  one  of  these  was 
enlarged,  but  the  sequestrum  was  found  to  be  still  attached.     On  April  2.  1891  the  patient 
was  readmitted  with  great  swelling  of  the  right  upper  arm  and  a  sinus  leading  down  to  the 
upper  end  of  the  humerus.    On  April  25  the  sinus  was  enlarged  and  the  detached  head 
and  some  loose  sequestra  removed  ;  an  incision  into  the  elbow  evacuated  pus.    On  May  "2 
amputation  was  performed  at  the  shoulder-joint.  Dealh  occuri'ed  on  the  7th  day    fSure  Res 
Eep.  1891,  p.  153,  No.  2130.)    The  humerus  is  preserved  in  No.  371. 

457.  The  right  tibia  and  fibula  of  a  young  subject,  the  shaft  of  the  former  havino- 
undergone  extensive  necrosis.  In  the  lower  7  cm.  of  the  shaft  the  necrosis 
involves  nearly  the  whole  circumference,  but  above  this  level,  for  a  further 
distance  of  9  cm.,  it  involves  the  inner  sui'face  only.  The  upper  extremity  of 
the  shaft  was  also  necrosed,  antl  an  oval  blackened  area  on  the  inner  surface  lay 
exposed  in  the  floor  of  an  ulcer  in  the  integument.    Between  the  upper  and 
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lower  necrosed  portions  about  4  cm.  of  the  shaft  have  retained  then-  vitahty 
in  their  whole  circumference.  The  living  bone  is  everywhere  covered  by  a  layer 
of  new  osseous  tissue,  which  in  many  parts  freely  overhangs  the  necrosed  areas. 
The  new  bone  is  of  almost  uniform  thickness  and  longitudnially  grooved,  but  m 
addition  small  osseous  nodules  of  a  porous  texture  are  scattered  over  its  surface. 
Where  not  hidden  bv  the  overhanging  new  bone  a  groove  of  ulceration  every- 
where marks  the  limit  of  the  necrosis.  Both  the  epiphyses  are  separated  from  the 
shaft,  and  the  latter  at  each  extremity  is  superficially  ulcerated.  The  lower ^part 
of  the  shaft  of  the  fibula  is  coated  with  new  bone.  3681 

458  459.  The  bones  of  the  right  leg  of  a  boy,  and  a  wax  model  of  the  same, 
a  'longitudinal  section  having  been  made  of  the  tibia.  Proceeding  from  above, 
the  following  conditions  are  seen.  Immediately  below  the  cartilage  of  the 
epiphysis,  and  near  the  centre  of  the  bone,  there  is  a  cavity  lined  with  granula- 
tions, beneath  which  is  somewhat  dense  cancellous  tissue.  This  cavity  com- 
municates with  the  exterior  posteriorly  about  2  cm.  lower  down  by  a  tortuous 
sinus.  The  whole  of  the  upper  fourth  of  the  tibia  consists  of  uniform  dense 
cancellous  tissue,  in  which  there  are  no  signs  of  a  medullary  cavity  and  no 
appearance  of  a  compact  wall.  This  condition  represents  the  repair  after  re- 
moval of  a  sequestrum  about  six  months  previously.  The  sequestrum  probably 
lay  in  the  cavity  above  noticed,  which  is  slowly  closing  by  the  growth  of  new  bone 
from  the  granidations.  Scattered  in  a  mass  of  cancellous  tissue,  extending 
throughout  the  succeeding  fourth  of  the  tibia,  are  three  small  sequestra  in  the 
outer  half  of  the  bone  and  a  single  large  sequestrum  in  the  inner  ;  the  latter 
includes  the  whole  of  the  compact  tissue  of  the  inner  side  of  the  tibia  for  a 
distance  of  about  6  cm.,  and  is  very  imperfectly  covered  by  the  shell  of  new 
bone.  Each  sequestrum  will  be  seen  from  the  model  to  have  lain  in  a  cavity 
lined  with  granulations  and  containing  pus.  In  the  next  fourth  the  compact 
tissue  has  disappeared  anteriorly,  and  is  replaced  by  dense  cancellous  bone, 
probably  in  consequence  of  inflammation.  Behind,  the  bone,  though  not  necrosed, 
has  suffered  in  the  general  irritation,  the  Haversian  canals  of  the  compact  tissue 
being  enlarged  in  consequence  of  absorption  of  their  walls  before  an  inflammatory 
exudation  from  the  vessels,  so  as  to  render  the  tissue  more  spongy  than  natural ; 
and  from  the  periosteum  a  considerable  mass  of  new  bone  has  been  deposited  in 
layers.  In  the  lowest  fourth  a  large  sequestrum,  including  the  whole  thickness 
of  the  bone,  is  seen  lying  in  a  shell  of  new  bone  formed  entirely  from  the  peri- 
osteum, and  perforated  in  front  and  behind  with  large  cloacfB.  The  disease 
extends  to  the  cartilage  of  the  epiphysis,  which  is  in  great  part  destroyed,  but,  as 
is  usual  in  such  cases,  the  epiphysis  itself  is  sound  and  the  joint  unaffected. 

5366 

The  patient,  a  hoy  aged  16,  was  admitted,  under  Mr.  Marshall's  care,  October  13,  1871.  The 
necrosis  followed  some  illness  in  June  1870,  probably  scarlet  fever.  In  May  1871  the  first 
abscess  was  opened  and  some  pieces  of  bone  removed.  In  October  1871  there  were  numerous 
sinuses  discharging  freely.  The  boy  was  suffering  from  advanced  albuminoid  degeneration 
of  the  liver  and  kidneys.  Amputation  was  therefore  considered  safer  than  any  partial  opera- 
tion, which  would  involve  prolonged  suppuration.  The  limb  was  amputated  on  December  2 
The  patient  died  of  pyasmia  on  December  26,  1871. 

460.  A  longitudinal  section  of  the  left  tibia  of  a  young  subject,  parts  of  the  shaft  of 
which  have  been  detached  after  necrosis.  Erom  the  lower  end  some  of  the 
separated  portions  have  been  removed,  the  bone  presenting  correspondiuo-  emptv 
cavities  having  a  granulated  porous  interior,  as  if  in  process  of  healing.^  In  the 
upper  third  of  the  tibia  part  of  a  large  sequestrum,  about  8  cm.  in  leno-th 
and  including  the  whole  thickness  of  the  wall  with  the  cancellous  tissue  of  the 
interior,  lies  loosely  locked  beneath  the  surrounding  parts  of  the  new  bony  shell 
which  in  this  situation  has  been  formed  exclusively  bv  osseous  tissue  produced 
from  the  separated  periosteum.    The  texture  of  the  lower  part  of  the  wall  of  the? 
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bone  IS  uniformly  cancellous,  and  this  portion  appears  also  to  be  formed  solelv  bv 
new  osseous  tissue.  Large  irregular  gaps  exist  in  the  new  bone  surroundin/the 
upper  sequestrum,  aud  in  that  forming  the  cavities  in  the  lower  end  are  several 
short  canals  which  open  externally  by  circular  apertures  about  G  mm.  in  diameter 
Jn  the  upper  end  of  the  bone  is  a  carious  cavity  which  extends  deeply  into 
the  epiphysis,  and  in  the  macerated  specimen  opens  on  tlie  articular  su'rface  • 
It  does  not  appear,  however,  that  the  articular  cartilage  was  perforated  as  no' 
mention  is  made  of  the  joint  having  been  diseased  in  the  history  of  the  case.  222 
The  patient  died  of  erysipelas  after  an  attempted  removal  of  the  sequestrum. 

461.  The  left  tibia  and  fibula,  with  the  lower  end  of  the  femur  and  patella  from  a 
young  subject.    The  shaft  of  the  tibia  is  enlarged  throughout  as  the  result  of 
inflammation,  the  enlargement  being  accurately  confined  to  the  shaft  of  the  bone 
A  portion  of  its  wall,  about  6  cm.  in  length,  has  been  completely  detached  after 
necrosis,  the  necrosed  part  being,  on  the  inner  side,  very  imperfectly  enclosed 

Immediately  below  its  upper  epiphysis  the  head  of  the  bone' is  completely 
hollowed  out,  the  cavity  within  it  being  widely  open  anteriorly  ;  and  the  epiphysis 
has  been  perforated  at  its  anterior  and  outer  part  so  as  to  lead  to  secondary  disease 
of  the  knee-joint.  The  knee-joint  is  flexed  to  a  right  angle,  the  tibia  being  also 
displaced  outwards  and  backwards,  and  rotated  outwards  for  about  45  decrees. 

The  surface  of  the  inner  condyle  of  the  femur  is  partially  destroyed  by  ulcera- 
tion, and  both  condyles  are  apparently  ankylosed  to  the  articular  surfaces  of  the 
tibia  by  osseous  substance.  It  would  appear  as  if  the  epiphysis  of  the  tibia  had 
after  becoming  united  to  the  femur,  been  displaced  inwaixls  "and  somewhat  back- 
Avards  on  the  upper  end  of  the  shaft.  New  bone  has  been  formed  within  the 
angle  on  the  inner  side,  giving  an  appearance  as  if  the  upper  end  of  the  shaft  of 
the  tibia  had  partaken  in  the  displacement. 

All  the  bones,  as  well  as  the  new  osseous  tissue  uniting  the  tibia  and  the  femur, 
are  light  and  greasy  from  atrophy.  241 
The  parts  were  removed  by  amputation. 

462.  The  diaphysis  of  a  right  tibia,  the  greater  part  of  the  upper  half  of  the  shaft  of 
which  has  been  separated  from  the  rest  of  the  bone  after  necrosis.  In  two  situations 
the  entire  thickness  of  the  wall  has  perished,  whilst  over  the  rest  of  its  extent  the 
superficial  layers  of  the  compact  wall  have  been  destroyed  by  ulceration.  The 
sequestrum  lies  loosely  and  incompletely  encased  within  a  bony  shell  formed,  in 
part,  by  portions  of  the  shaft  w^hich  have  retained  their  vitality,  but  chiefly  by  new 
bone  produced  from  the  separated  periosteum.  At  the  highest  part  of  the  prepa- 
ration, on  the  outer  aspect,  a  portion  of  the  cancellous  tissue  has  undergone  necrosis 
and  is  deeply  undermined ;  posteriorly  a  considerably  larger  portion,  continuous 
both  with  this  and  with  the  main  sequestrum,  has  also  become  necrosed.  The 
enclosure  of  the  sequestrum  is  very  incomplete  ;  this  has  possibly  been  occasioned 
by  sloughing  or  ulceration  of  the  soft  parts  and  the  periosteum,  since  a  considerable 
area  of  the  anterior  part  of  the  sequestrum  is  discoloured  by  exposure  to  the  air. 

2633 

463.  The  upper  half  of  a  left  tibia,  from  a  young  subject.  A  large  part  of  its  shaft, 
together  with  some  of  the  cancellous  tissue  of  the  upper  end,  has  been  detached 
after  necrosis,  which  on  the  outer  aspect  has  in\olved  the  whole  thickness  of 
the  wall.  The  formation  of  new  bone  is  very  imperfect.  On  the  inner  side  the 
end  of  the  sequestrum  and  the  adjacent  portion  of  the  living  bone  are  grooved  by 
a  trephine.  3122 

464.  A  right  tibia  and  fibula.  A  part  of  the  middle  of  the  shaft  of  the  tibia  has  under- 
gone necrosis,  and  lies  detached  within  a  shell  of  new  bone,  through  a  small  oval 
aperture  in  the  inner  wall  of  which  the  necrosed  part  is  exposed  to  view.  About 
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1  cm.  below  this  is  an  aperture,  5  cm.  long  and  2  cm.  broad,  by  w  hich  a  sequestrum 
was  extracted  after  enlargement  of  a  cloaca  in  this  situation  by  trephining.  The 
cavity  from  which  the  sequestrum  has  been  removed  is  covered  with  a  nodular 
layer  of  recent  new  bone,  produced  by  ossification  of  the  granulations  which  have 
grown  from  its  sides.  Within  the  lower  end  of  the  tibia,  also,  a  sequestrum  has 
been  separated,  the  cavity  within  which  it  lies  communicating  with  the  exterior 
by  two  cloacae  on  opposite  sides  of  the  bone  about  5  em.  above  its  articular  surface. 
The  shaft  of  the  tibia  is  enlarged  throughout  its  extent,  and  almost  uniformly,  by 
a  deposit  of  new  bone ;  a  thin  imperfect  layei'  of  new  bone  has  been  formed, 
also,  on  the  shaft  of  the  libula,  especially  near  its  lower  end.  2892 

The  limb  was  amputated  f(jr  abscess  in  the  knee-joiufc.    The  patient,  aged  18,  recovered.  No 
communication  is  discoverable  between  the  cavity  in  the  bone  and  the  knee-joint. 

465.  The  right  tibia  of  a  young  subject,  portions  of  the  deeper  parts  of  the  shaft  of 
which  have,  at  each  end,  been  removed  after  necrosis.  Prom  the  upper  of  the 
cavities  remaining  three  cloacae  pass  to  the  exterior,  opening  upon  the  inner  and 
posterior  aspects.  The  cavity  within  the  lower  end  is  widely  exposed  anteriorly, 
and  cloacae  of  considerable  size  open  on  every  side  of  the  bone.  3069 

466.  The  lower  half  of  the  right  femur,  from  a  young  subject.  A  piece  of  the  lower 
part  of  the  shaft,  about  10  cm.  long  and  posteriorly  including  the  entire  thickness 
of  its  wall,  has  been  completely  detached  after  necrosis.  The  sequestrum  lies 
loosely  between  two  firm  cokimns  of  bone— a  posterior  entirely  of  new  forma- 
tion, and  an  anterior  formed  in  part  by  that  portion  of  the  wall  of  the  shaft  which 
has  retained  its  vitality. 

The  lower  end  of  the  bone  is  expanded  ;  there  is  an  oval  cloaca  in  its  anterior  wall 
opposite  the  lower  end  of  the  sequestrum.  As  seen  in  the  section,  the  medullary 
canal  is  completely  filled  with  osseous  substance,  and  the  wall  of  the  bone  has  become 
coarsely  cancellated  in  texture  from  long-continued  inflammation.  3884 

467.  The  upper  part  of  a  humerus  of  a  child,  about  eight  years  of  age.  The 
portion  of  the  shaft  shown  in  the  preparation  has  undergone  necrosis,  and  is 
completely  detached  from  the  rest  of  the  bone.  Surrounding  the  upper  part  of 
the  sequestrum,  and  concealed  beneath  the  muscular  structures,  are  fragments  of 
a  new  osseous  shell  formed  over  it.  The  necrosed  portion  of  the  shaft  is  half  divided 
by  a  saw-cut  about  3  cm.  below  the  head  of  the  bone.  5367 

The  shoulder  was  much  swollen,  and  sinuses  opened  at  each  side  of  the  deltoid     There  was  no 
grating  on  rotating  the  humerus,  but  a  probe  passed  upwards  to  such  a  distance  that  it  was 
beheyed  to  be  m  the  joint;  at  this  point  the  probe  came  on  bare  bone.    The  humerus  for 
some  inches  belovv  the  joint  was  much  enlarged.     The  diagnosis  made  was  caries  of  he 
shou Ider-jomt,  and  the  operation  of  excision  was  commenced     When  the  head  of  the  bone 
was  disarticulated  it  was  seen  to  be  quite  healthy ;  it  was  considered  safer  to  treat  the  case  as 
a  compound  d.sloration,  and  to  remove  the  head  of  tlie  humerus.     A  saw  was  therefore 
pp lied  o  the  thickened  shaft  about  an  inch  below  the  head.    After  being  sawn  half  th  ouoh 
he  head  came  ofE  m  the  surgeon's  hand,  bringing  with  it  a  long  sequesfrum    incl  dir  Ihe 
whole  of  the  upper  part  of  the  shaft.    It  was  then  evident  that  the  case  wa^onTo  nefrosis 
of  the  Shalt,  extending  upwards  as  high  as  the  epiphysis.  neciosis 
Ihe  child  recovered  with  a  very  useful  arm. 

468.  The  shaft  of  a  humerus,  considerable  portions  of  which  have,  throughout  its 
length  undergone  necrosis  which  in  the  highest  of  the  portions  has  involved  the 
entire  lhK-kne.s  ot  the  wall.    A  cloaca  corresponds  with  each  of  the  senues 'a 

469.  The  lower  part  of  a  leg  removed  by  amputation  and  injected  The  bone.  l.n, . 
been  displayed  by  two  vertical  sections.    The  whole  of^  the  part  of  the  tZ 


98 


TTTBUnctlLOrS  DISEASE  OP  DONE. 


preserved  in  the  specimen  is,  with  the  exception  of  the  epiphysis,  enlarged  and 
sclerosed.  The  interior  of  the  lower  part  of  the  shaft  presents  an  irregular  cavity 
lined  with  a  thick  layer  of  granulation-tissue.  The  upper  end  of  the  cavity  is 
freely  open  on  the  anterior  aspect  of  the  bone,  in  which  position  a  large  granu- 
lating surface  is  present  in  the  skin  around  an  opening  coniiiiuiiicating  with  ti.e 
cavity.  Other  openings  in  the  skin  mark  the  position  of  cloacas  extending  into 
the  lower  end  of  the  cavity  ;  two  of  them  are  situated  on  the  inner  and  two  on 
the  outer  a.^pect  of  the  liuib.  New  bone  has  been  deposited  on  the  lower  end  of  the 
shaft  of  the  fibula  in  the  neighbourhood  of  the  last-mentioned  cloaca.  The 
ankle-joint  is  normal.  5503 

The  patient,  n  female  child,  aged  was  admitted,  under  Mr.  Heath,  July  16,  1880.  Her 
illness  began  on  June  20  with  pain  in  the  right  foot,  the  diaenosis  being  "acute  rheuma- 
tism." An  abscess  formed  over  the  tibia  and  burst.  After  admission  ab.scesses  about  the 
lower  end  of  the  tibia  were  opened  and  sequestra  removed  after  cutting  away  part  of  the 
enshcathing  new  bone.  On  September  22  amputation  of  the  leg  was  performed  on  account 
of  failing  strength.    (Mr.  Heath's  Case-hoojcs,  1880,  vol.  i.  p.  576.) 


TUBERCULOUS  DISEASE  OF  BONE. 

Tuberculous  disease  of  bone  is  characterized  by  the  formation  of  a  deposit  similar 
in  every  essential  respect  to  that  which  characterizes  the  disease  in  other  parts.  In 
whatever  part  of  a  bone  the  disease  takes  origin  there  results  the  formation  of  a 
deposit  of  granulation-tissue,  which,  by  reason  of  its  infective  nature,  steadily 
invades  the  osseous  substance.  As  a  rule  caseation  or  fatty  degeneration  occurs 
at  an  early  stage  in  the  central  part  of  the  tuberculous  deposit  (477),  and  results  in  the 
formation  of  a  soft  yellowish  cheesy  material.  This  may  undergo  further  disinte- 
gration and  liquefaction,  with  the  formation  of  a  so-called  chronic  abscess  (476) ; 
the  fluid  contents  of  such  an  abscess  are  usually  thin  and  curdy,  thus  diifering 
widely  from  the  thick  creamy  pus  of  an  acute  abscess.  The  cavity  of  the  chronic 
abscess  is  lined  with  a  layer  of  tuberculous  granulation-tissue  which  may  continue  to 
extend  into  the  surrounding  bone  and  undergo  progressively  the  changes  above 
described.  The  formation  of  a  chronic  abscess,  although  an  usual,  is  by  no  means  a 
constant,  result  of  tuberculous  disease,  and  in  the  boues  it  is  not  uncommon  for 
extensive  destruction  to  occur  without  suppuration ;  under  these  circumstances 
the  caseous  products  may  undergo  calcification  instead  of  liquefaction.  Should 
arrest  of  the  disease  occur  the  tuberculous  granulation-tissue  may  become  fibroid, 
calcareous  deposits  may  become  encapsuled,  and  even  the  fluid  contents  of  a  chronic 
abscess  may  become  absorbed  (493,  504).  Grey  granulations,  which  form  so  striking 
a  feature  of  the  disease  in  many  of  the  viscera,  are  rarely  recognizable  in  the  tuber- 
culous granulation-tissue  occurring  in  the  bones.  Examined  microscopically,  the 
granulation-tissue  may  present  definite  tubercle  systems  in  Mhich  giant  cells, 
epithehoid  cells,  and  lymphoid  cells  are  recognizable,  but  more  often  the  epithelioid 
cells  are  scattered  irregularly  through  the  granulation-tissue,  and  only  a  few  giant 
cells  are  present.  The  tubercle  bacilli  are  difficult  to  demonstrate,  being  present  in 
very  small  numbers. 

Tuberculous  disease  of  bone  begins  most  commonly  in  the  cancellous  tissue  (477, 
533),  less  frequently  beneath  the  periosteum  (516,  482)  or  in  the  medullary  cavity 
(519).  The  compact  tissue  may  be  attacked  by  extension  from  one  or  another  of 
the  above  situations.  The  changes  produced  in  the  osseous  tissue  it  self  by  tuberculous 
disease  are  in  no  essential  respect  different  from  those  occurring  in  other  inflam- 
matory conditions. 

lTvt\\Qcam-eUous  tissue  tuberculous  disease  first  manifests  itself  by  a  deposit  of 
granulation-tissue  in  the  cancellous  spaces.  Ey  a  process  of  rarefactive  osteitis 
the  osseous  trabecule)  around  tlie  deposit  are  thinned  iind  then  destroyed ;  thus 
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the  adjacent  cancellous  spaces  are  thrown  open  one  into  another  and  their  normal 
contents  are  replaced  by  granulation-tissue.  In  this  way  considerable  loss  of 
substance  in  the  bone  may  occur  (central  tuberculous  caries,  533).  As  a  result  of 
changes  in  the  tuberculous  tissue  a  chronic  abscess  forms  in  the  bone,  and  the  further 
stages  of  the  disease  consist  in  the  slow  extension  of  the  abscess  to  the  surface  of 
the  bone,  with  subsequent  perforation  of  the  periosteum  and  overlying  soft  parts, 
aud  the  production  of  one  or  more  sinuses  leading  into  the  interior  of  the  bone.  In 
the  osseous  tissue  around  the  diseased  area  more  or  less  thickening  of  the  trabeculae 
may  occur,  aud  if  the  central  disease  has  been  of  long  standing  a  considerable 
deposit  of  new  bone  may  be  formed  beneath  the  periosteum  (364).  It  frequently 
happens  in  tuberculous  disease  of  cancellous  bone  that  larger  or  smaller  masses  of 
the  osseous  tissue,  being  eutii'ely  isolated  by  the  extension  of  the  disease,  are  separated 
as  sequestra,  which  are  usually  soft  and  spongy  (necrotic  caries,  510).  In  other 
instances  considerable  loss  of  substance  may  occur  without  suppuration,  the  tuber- 
culous products,  instead  of  undergoing  liquefaction,  becoming  dry  and  often 
calcareous  (dry  caries).  When  healing  occm-s  the  thin  and  partly  destroyed  osseous 
trabeculae  become  thick  and  smooth,  and  the  enlarged  cancellous  spaces  partly 
or  completely  filled  with  new  bone  (368,  481). 

When  tuberculous  disease  begins,  as  occasionally  happens,  in  the  medullary  cavity 
of  a  bone  (tuberculous  osteomyelitis)  the  normal  medullary  tissue  is  gradually 
replaced  by  granulation-tissue,  which  in  turn  softens  and  forms  a  chronic  abscess. 
The  abscess  then  perforates  the  bone  at  one  or  more  places  and  discharges  on  the 
surface,  frequently  more  or  less  necrosis  of  the  compact  bone  occurs  (519),  and  a 
considerable  deposit  of  new  osseous  tissue  may  be  formed  beneath  the  periosteum. 

When  a  tuberculous  deposit  forms  beneath  the  periosteum,  as  is  not  uncommon  in 
the  ribs  and  vertebrae,  the  superficial  layers  of  the  compact  bone  are  gradually  eroded 
by  the  tuberculous  tissue  (superficial  tuberculous  caries,  482,  516),^whilst  "in  some 
mstances  the  process  is  associated  with  the  separation  of  superficial  sequestra. 

In  many  cases  of  tuberculous  disease  of  bone  the  rapid  extension  of  the  abscesses 
and  the  vyidespread  inflammatory  changes  in  the  osseous  tissue  are  the  result  of  the 
complication  of  the  disease  with  simple  septic  inflammation  (495). 

It  miist  be  clearly  imderstood  that  in  macerated  specimens  the  chief  evidence  upon 
which  the  recognition  of  tuberculous  disease  of  bone  is  based— viz.  caseous  deposits 
and  chronic  abscess— is  wanting.  Many  such  specimens,  in  which  more  or  less 
extensive  loss  of  substance  has  resulted  evidently  from  chronic  inflammation,  ha;e 
however,  been  inchided  in  the  Series  although  positive  evidence  of  their  tuberculous 
nature  is  wanting,  especially  in  the  absence  of  any  clinical  history 

Specimens  illustrating  tuberculous  disease  of  the  articular  extremities  of  the  bones 
are  preserved  m  the  Series  of  Tuberculous  Disease  of  the  Joints 
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Tuberculous  disease  of  the  flat  bones  of  the  skull  is  rare.  It  affects  chieflv  the 
frontal  bone,  but  the  parietal  or  occipital  may  be  affected  and  more  tfan  onSs  of 
disease  is  sometunes  present  (470).  The  diselse  usually  begins  in  the  ZloTand  mav 
rapidly  lead  to  the  separation  of  a  sequestrum  involviig  the  whol^th  ckness  of  the 
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470.  /l-he  calvaria  with  the  dura  mater  of  an  infant,  showing  the  effects  of  several 
foci  of  tuberculous  disease  in  the  bones.  In  the  lower  part  of  the  left  parietal 
bone  is  a  rounded  perforation  nearly  2  cm.  across,  with  smooth  shelving  edges 
and  regular  outline ;  the  perforation  is  closed  by  the  dura  mater  which  is 
adherent  around  its  margin.  In  an  almost  similar  position  in  the  right  parietal 
bone  there  is  a  similar  perforation,  over  which  the  scarred  skin  is  adherent 
to  the  dura  mater.  In  the  left  half  of  the  frontal  bone  is  a  third  similar 
but  rather  larger  perforation;  midway  between  this  and  the  coronal  suture  is 
a  small  triangular  depression  involving  only  the  outer  table.  In  the  position 
of  the  occipital  protuberance  there  is  an  irregular  perforation  nearly  3  cm. 
acx'oss.  Around  its  lower  part  the  margin  is  smooth,  but  the  upper  border  is 
irregular  and  worm-eaten,  the  disease  being  still  active  in  this  situation.  The 
dura  mater,  except  where  adherent  to  the  margin  of  the  perforations,  presents  a 
perfectly  normal  appearance.  6277 

The  patient,  a  well-uonrished  female  child,  aged  10  months,  was  under  the  care  of  Mr.  Bilton 
Pollard  in  the  North-Eastern  Hospital  for  Children.  There  were  four  chronic  abscesses  on 
the  skull— two  over  the  frontal  bone  and  one  over  each  parietal.  Each  abscess  was  opened, 
and  a  quantity  of  caseous  granulation-tissue  removed  by  scraping.  The  smallest  healed,  but 
the  others  remained  as  sinuses,  and  a  fifth  abscess  formed  over  the  occipital  protuberance' and 
was  opened  and  scraped.  Four  montlis  later  all  tlie  smuses  were  opened  up  and  a  sequestrum 
removed  from  each.  Three  of  the  abscesses  healed,  but  that  over  the  occipital  protuberance 
remained  open.  The  child  rapidly  wasted,  and  died  two  months  later.  The  broncliial  glands 
were  caseous,  and  there  were  a  few  patches  of  caseous  tubercle  in  the  lungs.  The  mesenteric 
glands  were  enlarged,  but  not  caseous.  The  granulation-tissue  scraped  from  the  abscesses  on 
the  skull  presented  the  microscopic  structure  of  tubercle,  but  no  bacilli  were  detected  iii  it. 
(Trans.  Path.  Soc.  1887,  vol.  xxxviii.  p.  284.) 

471.  The  anterior  part  of  the  base  of  a  skull,  in  which  the  whole  of  the  ethmoid 
bone,  with  the  exception  of  part  of  the  right  lateral  mass,  has  been  destroyed  by 
tuberculous  disease.  As  a  result,  a  large  irregulai-ly  quadrilateral  opening  exists 
between  the  anterior  fossa  of  the  base  of  the  skull  and  the  nasal  cavity.  The 
bones  surrounding  the  opening  are  extensively  pitted  by  caries  ;  the  orbital 
plate  on  each  side  is  perforated,  and  the  anterior  part  of  the  body  of  the  sphenoid 
has  been  destroyed.  The  under  surface  of  the  dura  mater,  in  the  position  of  the 
opening  above  described,  is  covered  with  an  irregular  layer  of  granulation-tissue, 
and  in  the  same  situation  the  upper  siu'face  of  the  membrane  has  been  roughened 
by  inflammation.    The  upper  half  of  each  nasal  bone  is  carious.  6801 

A.  W.,  a  female  child  aged  12,  was  admitted  into  U.  C.  H.,  under  Mr.  Beck,  on  April  23,  1891. 
From  the  age  of  7  she  had  suffered  from  enlarged  glands  in  the  neck  ;  for  2  months  there  had 
been  swelling  and  tenderness  at  the  root  of  the  nose.  On  admission  a  chronic  abscess  extended 
from  the  glabella  to  the  lower  end  of  the  nasal  bones  and  outwards  ou  each  side  to  the  inner 
canthus.  There  was  no  unusual  discharge  from  the  nose  and  no  obstruction  ;.  enlarged  glands 
in  the  neck  and  tuberculous  patches  in  the  skin  below  the  jaw.  The  abscess  over  the  nose  was 
opened  and  the  nasal  bones  found  bare.  Discharged  May  6;  re-adniitted  May  21,  com- 
plaining of  failing  sight :  there  was  double  optic  neuritis.  When  discharged  on  Sept.  5  the 
patient  was  quite  blind ;  there  was  very  little  discharge  I'rom  the  abscess.  Ee-admitted 
Nov.  28  on  account  of  headache  and  drowsiness.  Both  eyeballs  were  slightly  prominent, 
the  left  side  of  the  face  was  flattened,  and  the  tongue  deviated  to  the  right.  Drowsiness 
increased,  and  the  patient  died  on  December  28.  There  was  extensive  tuberculous 
meningitis.    (Surg.  Eeg.  Eep.  1891,  p.  50,  No.  999.) 

472.  Part  of  a  left  upper  jaw.  The  alveolar  border  corresponding  to  the  second 
bicuspid  and  first  and  second  molar  teeth  has  been  extensively  destroyed  by 
caries.  The  diseased  surface,  which  presents  a  rough  open  texture,  extends 
posteriorly  around  the  outer  part  of  the  socket  of  the  wisdom-tooth,  which  stili 
remains  m  situ.  8184 

From  a  male  subject  in  the  dissecting-room.  In  the  recent  state  the  diseased  surface  of  the 
bone  was  covered  with  granulation-tissue, 
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TuBERCuiiOUS  Disease  op  the  VERTEBiiiE. 

Tuberculous  disease  may  attack  almost  any  part  of  a  vertebra.  It  is  occasionally 
seen  in  a  transverse  process,  spinous  process,  or  articular  process,  but  in  the  vast 
majority  of  cases  it  begins  in  the  body.  Here  the  disease  commonly  origniates  m 
the  cancellous  tissue  in  the  neighbourhood  of  the  epiphysial  plates  (499) ;  but  it 
appears  frequently  to  begin  beneath  the  periosteum  (482,  483),  and  possibly  in  some 
instances  it  may  begin  in  an  intervertebral  disk  (499).  Several  specimens  illustrate 
extensive  destruction  of  a  disk  and  caries  of  the  corresponding  bony  surfaces 
(478,  498),  but  it  is  impossible  to  say  that  the  disease  began  in  the  fib ro -cartilage 
and  not  in  the  bone.  In  many  cases  the  tuberculous  products  soften  and  a  chronic 
abscess  forms  (caries  with  suppuration).  Extensive  disease  may,  however,  occur 
without  abscess  formation  (dry  caries).  Sequestra  are  often  present  (necrotic  caries, 
479,  491).  The  disease  may  be  limited  to  the  body  of  one  or  two  vertebrse  or  may 
extend  to  many. 

In  all  cases',  as  in  tuberculous  disease  of  other  boues,  loss  of  substance  is  the 
most  important  result,  and  in  consequence  of  this  the  spine  frequently  yields  from 
the  weight  of  the  upper  part  of  the  body  and  the  action  of  the  muscles  of  the 
trunk,  and  is  bent  forwards  so  as  to  cause  a  projection  of  the  spinous  processes 
backwards  (angular  curvature  of  the  spine).  In  thel  umbar  region,  on  account  of 
the  direction  of  the  normal  curve,  angular  curvature  is  necessarily  preceded  by  a  stage 
in  which  the  normal  curve  is  more  or  less  obliterated  (500,  506).  Extensive  disease 
of  any  part  of  the  column,  especially  if  limited  to  the  surface  of  the  vertebral  bodies, 
may  occur  without  any  deformity  (481).  The  deformity  is  most  pronounced  when 
the  dorsal  region  is  affected  (485)  ;  when  one  or  two  vertebrae  only  are  destroyed, 
the  curvature  is  sharp  and  angular ;  when  a  large  number  are  partially  destroyed, 
the  curve  is  proportionately  longer  and  more  gradual. 

Should  recovery  take  place,  the  open  cancellous  bone  becomes  more  or  less  sclerosed 
and  smooth  (481,  482);  any  granulating  surfaces  which  have  been  brought  into 
contact  unite,  and  ossification  of  the  granulation-tissue  following,  the  diseased 
vertebrae  become  welded  together  by  bone  (500,  488).  Not  uncommonly,  also,  bony 
ankylosis  occurs  between  the  articular  processes  (501),  and  less  commonly  between 
the  laminae  and  spinous  processes  (488,  506). 

Tuberculous  disease  of  the  spine  is  most  common  in  the  lower  dorsal  and  upper 
lumbar  regions  (487-507),  but  any  part,  including  the  cervical  region  (473-476) 
and  the  sacrum  (495),  may  be  affected.  In  rare  instances  the  disease  may  attack 
two  or  more  different  parts  of  the  column  (477,  509). 

When  suppuration  occurs,  the  pus  forms  a  large  collection  enclosed  in  a  sort  of 
sac  formed  by  the  surrounding  tissues  condensed  by  pressure  and  chronic  inflammation 
(chronic  abscess).  This  burrows  in  the  direction  of  least  resistance,  and  thus 
appears  in  different  positions  according  to  the  situation  of  the  disease.  In  the 
cervical  region  the  abscess  is  usually  found  behind  the  \:ihavjnx—retro2jharyugeal 
abscess.  (No.  476  shows  an  abscess  from  dorsal  caries  similarly  situated  behind  the 
oesophagus.)  In  the  dorsal  and  lumbar  regions  the  abscess  may  pass  backwards  alonff 
the  course  of  the  dorsal  or  lumbar  vessels— rfomtZ  or  lumbar  abscess  ;  it  may  extend 
downwards  in  the  sheath  of  the  psoas  muscle  on  one  or  both  sides— ^jsoas  abscess 
(494,495,  496);  or  it  may  follow  the  intercostal  or  lumbar  vessels  forwards  into  the 
wall  of  the  chest  or  abdomen.  In  the  lower  lumbar  and  sacral  regions  the  abscess 
may  be  limited  to  the  hollow  of  the  sacrum  or  may  extend  to  the  buttock  througli  the 
great  sciatic  notch.  In  any  situation  the  disease  may  strip  the  anterior  common 
ligament  extensively  from  the  bones,  and  so  cause  secondary  superficial  caries  of  the 
bodies  of  the  vertebrae ;  should  decomposition  occur  in  the  abscess  after  it  has  been 
opened,  this  denudation  of  the  bone  may  take  place  rapidly  and  many  vertebrte  be 
laid  bare  and  the  intervertebral  disks  be  destroyed  bv  a  process  of  maceration  (495) 
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The  destruction  ot  the  vertebral  bodies  raay  open  the  spinal  canal,  but  the  duri 
mater  usually  becomes  adherent  and  thickened,  and  prevents  the  cord  being  actually 
nix  aded  by  the  disease  (493).  Exen  when  the  curvature  is  extreme  tlie  sphlal 
canal  usually  maintains  its  normal  size  (488,  489);  and  when  the  spinal  cord  is 
compressed,  this  is  due,  not  to  the  bony  deformity,  but  to  tlie  extension  of  a  chronic 
abscess  or  mass  of  caseous  granulation-tissue  backwards  into  the  canal  (476  493  504) 
Thus  slow  compression  of  the  cord  may  occur  without  the  presence  of  any  angular 
deiormity,  and  on  the  other  hand  the  symptoms  of  compression  may  subside  whilst 
the  curvature  remains  unclianged  or  even  increases  (493). 

By  a  study  of  many  of  the  specimens  the  student  will  readily  see  that  in  order  that 
recovery  may  occur,  it  is  ^ery  important  that  the  weight  of  the  head  and  shoulders 
should  be  taken  off  the  spine  and  the  diseased  surfaces  prevented  from  rubbing 
forcibly  against  each  other  ;  and,  on  the  other  hand,  that  if  the  angular  deformity  be 
reduced  by  forcible  extension,  so  wide  a  gap  would  be  left  between  the  diseased 
surfaces  that  the  chance  of  firm  bony  consolidation  Avould  be  much  diminished, 

473.  The  right  halves  of  the  upper  four  cervical  vertebrae.  In  the  lateral  mass  of  the 
atlas  immediately  above  the  inferior  articular  surface  is  a  caseous  deposit  measuring 
1  cm.  by  -5  cm.  in  its  most  superficial  part.  Around  the  deposit  the  surface  of  the 
atlas  is  superficially  carious,  and  from  it  an  abscess  leads  downwards  and  back- 
wards beneath  the  trausverse  process  of  the  atlas  on  to  the  lamina  of  the  axis, 
the  lowest  limit  of  the  disease  consisting  of  a  yellow  caseous  deposit  on  the 
surface  of  the  lamina  of  the  third  cervical  vertebra.  The  joint  between  the  lateral 
mass  of  the  atlas  and  the  axis  is  healthy.  7223' 

474.  The  lower  four  cervical  vertebrae.  Anteriorly  the  bodies  of  the  4th,  oth,  and  6th 
vertebras  have  been  in  varying  degrees  destroyed  by  ulceration;  that  of  the  7th 
is  wholly  wanting,  and  its  superior  articular  processes  are  ankvlosed  with  the 
inferior  of  the  6th,    The  column  is  bent  forwards  almost  to  a  right  angle.  1830 

475.  The  upper  six  cervical  vertebrae,  with  the  adjacent  part  of  the  occipital 
bone,  the  arches  having  been  removed.  The  bodies  of  the  foiu-th  and  fifth 
vertebrse  have  been  extensively  destroyed  by  caries,  the  posterior  surface  of 
the  fourth  and  the  right  half  of  the  fifth  having  escaped.  The  upper  surface  of  the 
body  of  the  sixth  is  also  carious,  and  new  bone  has  been  thrown  out  on  those 
parts  of  the  fourth  and  fifth  bodies  which  remain  and  in  a  thin  layer  on  the 
adjacent  vertebrte.  3712 

On  Feb.  5,  1844,  the  patient,  a  man,  fell  from  a  carriage  and  was  fov  a  short  time  rendered 
insensible.  No  inconvenience,  however,  followed  till  a  fortnight  afterwards,  when  pain  in  the 
head,  neck,  and  left  arm  supervened,  with  inabilit}-  f;o  raise  the  arm;  nodding  and  rotation  of 
the  head,  also,  were  imperfect.  These  symptoms  increased  till  the  head  could  not  be  moved 
without  steadying  it  with  the  hands  ;  and  pain  on  swallowing  appeared.  On  May  4  the 
patient  was  admitted  to  U.  0.  H.  under  the  care  of  Mr.  Qnain.  By  August  28  all  the  limbs 
were  paralysed,  and  the  contents  of  the  bladder  and  rectum  passed  involuntarily;  death 
ensued  on  Sept.  12.  In  the  recent  state  of  the  parts  there  was  a  curve  forwards  at  the  seat 
of  injury,  and  a  prominence  in  the  spinal  canal  beneath  the  posterior  common  ligament,  in 
consequence  of  inflammatory  exudation.  Around  the  third,  fourth,  fifth,  and  sixth  cervical 
nerves  on  the  left  .side  the  inflannnatory  deposit  was  in  great  abundance,  and  the  nerves 
themselves  red  and  inflamed.  The  spinal  cord  was  uniformly  soft  and  pulpy,  and  was 
compressed  by  the  projection  within  the  canal. 

476.  The  cervical  and  upper  part  of  the  dorsal  regions  of  the  spine  in  vertical 
section,  together  with  part  of  the  corresponding  ribs  and  adjacent  soft  parts.  The 
spine  presents  a  gradual  curvature  backwards  at  the  junction  of  the  cervical  and 
dorsal  regions,  the  most  prominent  part  of  the  curve  being  formed  by  the  second 
dorsal  spine.  The  curvature  has  resulted  from  an  extensive  loss  of  substance  in 
the  bodies  of  the  upper  five  dorsal  vertebrs3.  The  body  of  the  first  has  been 
destroyed  in  its  lower  half,  those  of  the  second  and  third  have  entirely  disappeared, 
the  postero-iuferior  angle  of  the  fourth  alone  remains,  whilst  the  body  of  the  fifth 
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and  the  disk  between  it  and  the  fourth  have  been  destroyed  only  anteriorly.  By 
the  fallino-  together  of  the  parts  above  and  below  the  diseased  area,  the  first  and 
fifth  dorifal  vertebra3  have  come  to  be  separated  by  a  distance  only  equal  to  one 
uormjil  body.  The  cavity  resulting  from  the  destruction  of  the  bodies  is  lined  with 
caseous  material  and  is  continued  forwards  into  a  thick-walled  abscess  which  lies 
behind  the  trachea  and  oesophagus,  both  of  which  are  displaced  forwards.  In  the 
right  wall  of  the  abscess-cavity  an  opening  leads  into  two  diverticula,  one  of  which 
passes  upwards  in  front  of  the  vertebras,  and  another,  as  lai-ge  as  a  walnut,  projects 
into  the  right  pleural  cavity  hnmediatelv  below  the  first  rib,  and  in  the  recent 
state  exerted  slight  pressure  on  the  right  bronchus.  Both  these  diverticula  con- 
tain solid  cheesy  material.  The  section  through  the  spinal  canal  shows  it  to  be 
encroached  upon  and  the  cord  compressed,  partly  by  the  bulging  backwards  of  the 
abscess-cavity,  which  occupies  the  position  of  the  vertebral  bodies  wliich  have  been 
destroyed,  and  partly  by  a  caseous  mass  which  is  seen  iu  section  between  the 
arches  and  the  theca  and  probably  completely  surrounded  the  latter.  At  the 
level  of  the  compression  the  dura  mater  is  thickened  and  adherent.  The  root 
of  the  fourth  dorsal  spinous  process  has  been  destroyed  by  the  disease,  and  on  a 
level  with  the  interval  between  the  second  and  third  processes  a  small  abscess 
extends  from  the  spinal  canal  into  the  muscles  of  the  back.  On  the  right  side  of 
the  neck  in  front  of  the  lai'ge  vessels  there  is  a  considerably  enlarged  lymphatic 
gland.  -  5445 

H.  S.,  an  emaciated  boy,  aged  4  years,  was  admitted  into  U.  0.  H.,  under  Mr.  Hill's  care,  May  2, 
1879.  Unless  supported,  the  head  fell  forwards,  so  that  the  chin  rested  on  the  sternum. 
Respiration  was  embarrassed,  and  death  occurred  on  the  sistli  day.  The  bronchi  of  the  right 
lung  contained  muco-pus  ;  the  left  lung  was  solid  througliout  ;  neither  contained  tubercle.  The 
bronchial  and  tracheal  glands  were  caseous.  The  left  part  of  the  abscess-cavity,  which  is  not 
preserved  iu  the  .specimen,  projected  only  slightly  into  the  left  pleural  cavity,  which  was 
obliterated  by  adhesions.  No  reference  is  made  in  the  notes  to  any  symptoms  of  compression 
of  the  spinal  cord.    (Mr.  Hill's  Case-books,  vol.  ii.  1879,  p.  360.) 

477.  The  lower  ten  dorsal  and  the  first  lumbar  vertebrae  in  median  section.  The 
normal  curve  is  exaggerated  as  the  result  of  extensive  destruction  of  the  bodies 
of  the  8th  and  9th  dorsal  vertebrae  by  tuberculous  disease.  The  remains  of  these 
two  bodies  have  fallen  together  anteriorly,  so  that  together  they  form  a  w^edge,  in 
the  posterior  broader  end  of  which  a  small  fragment  of  the  intervertebral  disk 
still  remains.  The  anterior  part  of  the  disk  between  the  seventh  and  eighth  bodies 
has  also  been  destroyed.  The  remains  of  the  eighth  and  ninth  bodies  are  in- 
filtrated w-ith  cheesy  material,  which  is  continued  forwards  into  a  small  abscess- 
cavity  beneath  the  thickened  anterior  common  ligament,  and  extending  outwards 
on  the  right  side  beyond  the  line  of  the  heads  of  the  ribs.  There  is  no  evidence 
of  any  narrowing  of  the  spinal  canal. 

A  separate  deposit  of  caseous  material  has  destroyed  the  posterior  half  of  the 
disk  between  the  eleventh  and  twelfth  vertebrae  and  the  adjacent  surfaces  of 
the  two  bones.  gggg 

^"^lu  ^""^  '^^f   vertebrjB  with  the  first  lumbar,  divided  in  the  median  plane, 

i he  disk  between  the  two  lowest  dorsal  bodies  has  been  completely  destroyed 
together  with  the  greater  part  of  the  adjacent  epiphysial  plates.  The  corresponding 
surfaces  of  the  bodies  as  well  as  the  anterior  surface  of  the  upper  of  the  two'' 
have  been  rendered  slightly  irregular  by  ulceration,  and  the  adjacent  cancellous 
tissue  appears  m  the  section  to  be  denser  and  yellower  than  normal,  as  if  i?s 
spaces  vvere  filled  with  caseatmg  granulation-tissue.  A  small  oval  absoess-cavitv 
les  on  the  surfaces  of  the  affected  vertebral  bodies  to  the  left  of  the  mediai  Ze^ 

^■l^*2^''4^f^'^"'^"^?'^^y''*'!''''''/^."'^""^  ""d'^'-        "'ire  of  Mr.  Beck  on  March  30 
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vil  H  p.'lSsT'''  ^  '  '  "^^^^"t'^'-^    i^'--  Hill  and  Mi-.  Back's  CMolTs,  1882, 

^"^^Z  J^^-f '"'''mu  P^i'ts  of  a  spinal  column,  with  the  adjoining  portions 

ot  the  ribs.  The  bodies  of  all  the  uppei-  eight  dorsal  vertebra,  except  the  lirst  have 
with  the  intervertebral  disks,  been  wholly  removed  hy  tuberculous  disease,' 
and  the  portions  of  the  column  above  and  below  approximated  so  as  to  form  a 
sharp  curvature  with  the  convexity  backwards  along  the  whole  extent  of  the  dorsal 
region.  The  spinous  process  forming  the  summit  of  the  curvature  (fifth  dorsal) 
has  been  bent  downwards  and  flattened,  probably  by  external  pressure  The 
irregular  cavity  resulting  from  the  destruction  of  the  bodies  of  the  vertebrtB  is 
everywhere  lined  with  a  soft  almost  smooth  layer  of  granulation-tissue,  in  which  in 
two  situations  small  sequestra  lie  embedded.  At  the  lowest  part  of  the  specimen 
on  the  right  side  a  broad  flattened  track  (the  upper  end  of  a  psoas  abscess)  passes 
downwards  upon  the  vertebrte  from  the  cavity  of  the  abscess  above;  the  tissues 
limitmg  it  are  much  thickened,  and  the  bodies  of  the  vertebrEe  superficially  ulce- 
rated.   JS^o  bony  union  of  the  parts,  either  in  front  or  behind,  has  taken  place. 

4931 

^80.  The  vertebrae  of  the  dorsal  region,  with  parts  of  the  ribs.  The  bodies  of  the 
■  fifth  and  sixth  dorsal  vertebrae  have  been  completely,  and  those  of  the  second, 
third,  fourth,  and  seventh,  in  part,  destroyed  by  tuberculous  disease.  The  spine 
is  bent  forwards  almost  to  a  right  angle,  but  little  osseous  union  of  the  parts  has 
taken  place.  On  the  right  side  the  roots  of  the  spinal  nerves  have  been  dissected 
out ;  the  falling  together  of  the  ulcerated  parts  has  led  to  a  diminution  in  size  of 
the  intervertebral  foramen  opposite  the  lowest  part  of  the  cavity,  and  the  ganglion 
of  the  corresponding  nerve  appears  to  be  slightly  compressed.  °  153 

The  patient  was  a  girl  22  years  of  age.  The  deformity  had  commenced  two  or  three  years  before 
her  admission  to  the  hospitah  After  she  had  been  for  some  time  in  the  hospital  the  power 
of  movement  in  the  lower  extremities  was  entirely  lost ;  the  sensibility  of  the  skin  seemed 
sometimes  quite  wanting,  at  other  times  it  was  nearly  perfect.  An  abscess  pointed  in 
the  grom.  Most  extensive  sloughing  of  the  nates  occurred,  leading  to  exposure  of  the 
trochanters  of  both  the  femora  and  of  all  the  posterior  surface  of  the  sacrum. 

481.  N  ine  of  the  doi'sal  vertebrce.  The  bodies  of  three  of  the  upper  of  tliem  have 
been  in  great  part  destroyed  by  ulceration ;  the  lower  two  of  these  are  deeply 
and  unevenly  hollowed,  their  surfaces  being  intersected  with  sharply-edged  ridges 
\vhich  have  become  compact  in  texture  ;  the  cancellous  spaces  within  the  depres- 
sions are,  for  the  most  part,  closed  with  osseous  substance  of  the  same  texture. 
The  highest  of  the  three  vertebrae  affected  is  flattened  on  its  left  side,  and  two 
shallow  pits  in  it  are  evenly  circumscribed,  and  their  lamellfe  thickened  by  the 
healing  process.  The  fourth  and  fifth  vertebrae  are  firmly  conjoined  by  a  broad 
sheet  of  close  osseous  tissue.  174 

482.  Eight  dorsal  vertebrae.  The  front  aud  left  side  of  the  bodies  of  the  2nd, 
3rd,  4th,  and  5th  have  been  irregularly  hollowed  and  furrowed  by  superficial 
ulceration.  Close  to  the  median  line,  new  bone  has  been  produced  upon  the  front 
of  the  vertebrae  below,  chiefly  about  their  contiguous  borders,  where  it  forms  a 
series  of  compact  bosses;  the  bones,  however,  are  not  aukylosed.  3194 

483.  The  vertebras  of  the  dorsal  region.  All  of  them  have,  in  varying  degrees,  been 
excavated  by  ulceration.  Some  of  the  lower  vertebrae  present  large  shallow  irregular 
depressions  produced  by  the  confluence  of  several  smaller  ones,  whilst  the  higher 
ones  are  so  deeply  pitted  as  to  look  as  if  the  greater  part  of  their  substance  had 
been  punched  out  so  as  to  leave  a  widely  arched  honeycomb-like  structure.  All 
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the  spaces  are  smoothly  circumscribed,  and  the  cancellous  tissue  in  the  lower  has 
healed  over  so  as  to  be  hidden  from  view;  the  beads  of  some  of  the  ribs  present 

similar  changes.  ,  „  ^ ,         .  i  i 

Some  of  the  bodies,  and  a  few  of  the  articular  processes,  of  the  vertebrae  have 
become  coutinuous  by  ankylosis.    The  column  is  curved  slightly  forwards. 

484  The  greater  number  of  the  dorsal  with  the  upper  lumbar  vertebra  of  a  child. 
The  bodies  of  several  of  the  dorsal  vertebrae  have  been  completely  destroyed  by 
tuberculous  disease,  the  spinal  canal  being  opened  for  about  3  cm.  of  its  length, 
and  the  cord,  covered  by  its  membranes,  exposed.  The  portions  of  the  column 
above  and  below  have  become  in  some  measure  approximated,  and  the  spine  is 
bent  sharply  forwards,  giving  rise  to  considerable  prominence  in  the  dorsal  region. 
In  the  situation  of  the  parts  which  have  been  destroyed  there  remains  a  very 
irregular  cavity,  in  places  sacculated,  and  lined  throughout  with  a  smooth  soft 
membrane  of  granulation-tissue.  Below  the  main  cavity,  but  continuous  with 
it,  is  a  second  considerably  smaller  cavity,  which  has  resulted  from  the  partial 
destruction  oi'  a  single  body,  the  remains  of  which  are  still  in  process  of 
ulceration;  the  cancellous  tissue,  which  is  here  exposed  by  removal  of  the 
wranulation-layer  which  covered  it,  has  an  uneven  pitted  surface,  and  its  spaces 
are  widely  open.  The  soft  parts  on  the  front  of  the  spine  are  thickened  and 
inseparably  blended  together  by  inflammatory  exudation.  At  the  highest  part  of 
the  preparation  there  is,  on  either  side,  the  irregular  opening  of  a  track  leading 
apparently  to  the  cavity  below,  and  resulting  from  ulceration  of  the  bodies  of  the 
vertebrae  in  this  situation.  375  / 

485.  The  skeleton  of  the  trunk,  with  the  upper  ends  of  the  femora,  the  spinal  column 
being  bent  for^^'ards  to  a  right  angle  in  consequence  of  disease,  which  has  at 
some  time  destroyed  the  bodies  of  the  ninth  and  tenth,  with  the  adjoining  parts 
of  the  bodies  of  the  eighth  and  eleventh,  dorsal  vertebrae  ;  between  the  remains  of 
the  latter  two  vertebras  firm  osseous  union  has  taken  place.  As  a  result  of  the 
deformity  noticed,  the  ribs  are  directed  vei"tically  downwards,  and  the  base  of  the 
thorax  is  turned  backwards  towards  the  front  of  the  lower  part  of  the  spine ; 
the  greater  part  of  the  contents  of  the  abdomen  must  thus  have  been  displaced 
downwards  and  forwards.  173 

486.  Plaster  cast  of  the  head  and  upper  part  of  the  trunk  of  a  boy,  showing  an 
extreme  angular  curvature  backwards  resulting  from  caries  of  the  dorsal  vertebrse. 
The  resulting  deformity  of  the  chest  has  caused  the  shoulders  to  be  thrown 

,  forwards  and  the  scapulae  to  be  tilted,  so  that  their  dorsal  surfaces  look  con- 
siderably upwards.  The  falling  of  the  upper  part  of  the  spinal  column  downwards 
has  caused  a  marked  sinking  of  the  head  between  the  shoulders.  The  lower  end 
of  the  sternum  projects  forwards  and  the  sides  of  the  chest  are  flattened. 

487.  The  lower  five  dorsal  with  the  lumbar  vertebrae  and  sacrum.  Ulceration  has 
destroyed  almost  the  whole  of  the  bodies  of  tlie  last  two  dorsal  vertebra;  and  the 
greater  part  of  those  next  above  and  below  them.  The  excavated  surfaces  are 
smooth,  and  their  cancellous  tissue  is  almost  closed.  The  articular  processes  of 
the  eleventh  and  twelfth  dorsal  vertebrae  have  become  ankjdosed.  3134 

488.  The  upper  three  of  the  lumbar,  with  the  lower  eight  of  the  dorsal  vertebrfe. 
About  its  middle  the  spinal  column  is  bent  acutely  forwards  after  such  extensive 
destruction  of  the  bodies  of  all  the  vertebras  except  the  fifth  and. sixth  dorsal  and 
the  second  and  third  lumbar,  that  the  aggregate  of  their  remains  occupies  a  space 
scarcely  equal  to  that  of  the  two  sound  vertebra)  below  them.  The  parts  closely 
pressed  together,  are  firmly  united  so  as  to  form  an  irregular  mass  of  'osseous 
substance,  and  the  arches  and  articular  processes  spread  over  the  summit  of  the 
curve  are  ankylosed  ;  the  spinal  canal  is  throughout  of  natural  size. 
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^®i?mW  ";rortt^"''^'^r-^"^'  ^-^^^  ^^^'^  P^'-<^«  °f  the  first  and  second 

rvUonby  Wdch  t  ,  '3'"^  clorsal  vertebra,  wl!i,.h  have  escaped  th  X- 

of  X  V,     1     .  «'^l^«"^"ce  has  been  destroyed.    The  approximation 

n,.f;       ^  '^•^    ^         vertebrfc  noticed,  as  we  1  as  their  arphp«  onri 

can  1  tt  ^V;''f;''"■'^"^  ^^^^-^  ^■^■^"•^-l  from  thelilceratii  'ft  L  nd 
Its  n  it      °  •  ^  ''r7''^     ^'^"''^^^'^P«"^l'-^"ce  with  the  altered  column,  preserves 

Its  natural  diameters.    The  spines  of  the  vertebr.-e  over  the  summit  of  thp  ^nr 

4979 

*^h^;nf'^«?''"f^  f  ^""'''5  ''^'^^  '"'^^  "bs  and  the  sternum,  the  former 

to  de  h"S^^^^^^         opposite  the  junction  of  its  lumbar  and  dorsal  plJts,  o  Z; 

ulcerated     Tl^     !        ri'^^'';"  f ^'^^  ^''^^       ^^'^  superficiallv 

ulcerated.  The  intervertebral  disks  have  been  almost  entirely  destroyed  com- 
mensurately  wi  h  the  ulceration  of  the  bones.  No  union  of  the' parts  b/bone  has 
occurred,  except  between  the  articular  processes  of  the  llth  and  12th  vertebra!! 

3064 

'^^nliddil;'ofttfr^7K''!f  "^^r       l  ^P^^^^  ^^^^^^^^^^  «««tion.     lu  the 

middle  of  Its  length  the  column  is  bent  to  an  angle  of  about  120°,  as  the  result  of 

extensive  destruction  of  the  bodies  of  the  vertebra.  The  body  oF  the  llth  dorsal 
is  destroyed  along  its  posterior  surface  ;  that  of  the  12th  dorsal  along  its  posterior 
surface  and  in  its  anterior  and  inferior  part.  Small  portions  only  of  the  first  three 
umbar  remain,  and  the  body  of  the  4th  lumbar  is  irregularly  excavated  in  its  upper 
nalt  liie  spmal  canal  is  not  encroached  upon.  Several  small  lojse  sequestra  lie 
in  ttie  right  end  of  the  cavity  resulting  from  the  destruction  of  the  vertebral  bodies 
and,  trom  the  cavity  an  opening  communicates  with  the  upper  end  of  a  psoas  abscess 
on  ttie  right  side.  Opposite  the  level  of  the  curvature  the  aorta  is  greatly  puckered 
1  here  is  no  evidence  of  repair  of  the  disease.  "  5462 

G.  C..  an  anismic  emaciated  boy  aged  14|,  was  admittgd  under  tlie  care  of  Mr.  Marshall,  Auo-  10 
iHlb.  iliere  was  angular  curvature  of  the  spine  from  the  9th  dorsal  to  the  .^ith  lumbar" ver- 
tebra. A  psoas  abscess  on  each  side  was  aspirated  and  afterwards  drained.  In  October  the 
patient  was  sent  to  Eastbourne,  but  readmitted  in  the  following  month.  The  loss  of  flesh 
uicreased  ;  there  was  persistent  irregular  fever  and  bed-sores.  Death  occurred  on  January  25, 
18(J.  The  lower  part  of  each  lung  was  consolidated,  and  the  pleura  covered  with  recent 
inflammatory  exudation.  There  was  no  evidence  of  lardaceous  disease.  The  psoas  abscess  on 
the  left  side  had  opened  into  the  hip-joint.    (Mr.  Marshall's  Case-book,  1879,  vol.  ii.  p.  41.) 

492.  The  lower  part  of  a  spinal  column  and  the  right  hip-bone,  together  with  the 
bladder  and  rectum  distended  and  dried,  and  the  lower  part  of  the  aorta  and  its 
branches  injected.  In  the  dorso-lumbar  region  of  the  spine  there  is  an  extreme 
bending  forward  of  the  column,  resulting  from  destruction  of  the  bodies  of  several 
of  the  vertebr£B.  As  a  result  of  the  spinal  curvature  the  aorta,  \\hich  is  held  back 
to  the  column  by  the  lumbar  arteries,  is  bent  so  as  to  present  a  very  marked  loop 
directed  forwards.  From  the  most  prominent  part  of  the  loop  the  coehac  axis  and 
superior  mesenteric  artery  take  their  origin.  3071 

493.  All  the  dorsal  and  the  upper  three  lumbar  vertebroe,  together  with  parls  of  all 
the  ribs  of  the  right  side,  the  spinal  canal  being  opened  by  tlie  removal  of  the 
arches  from  the  left  side.  As  the  result  of  extensive  loss  of  substance  in  the  bodies 
of  the  lower  dorsal  vertebrfB,  the  upper  and  low  er  parts  of  the  column  have  become 
approximated  so  as  to  form  an  angle  of  60°  with  each  other,  the  most  prominent 
part  of  the  curve  posteriorly  being  formed  by  the  8th  and  9th  dorsal  spinous  pro- 
cesses. The  position  of  the  vertebral  bodies  which  have  suffered  destruction  is 
occupied  by  the  consolidated  remains  of  an  abscess  which,  as  the  result  of  the 
curvature,  has  been  completely  folded  upon  itself.    The  extension  of  the  abscess 
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backwards  into  the  spinal  canal  is  still  evidenced  by  the  presence  of  a  considerable 
mass  of  dense  cheesy  and  calcareous  material  over  which  the  cord  is  displaced 
backwards  and  the  anterior  part  of  the  theca  thickened  and  adherent.    On  the 
right  side  the  abscess  bulged  iuto  the  lower  part  of  the  nglit  pleural  cavity, 
in  which  positi.011  dense  adhesions  existed  and  a  small  piece  of  the  adherent  lung 
still  remains.    The  ribs  are  closely  crowded  together  as  the  result  of  the  spina^ 
deformity.  ' 
0  0a        was  first  brought  to  U.  0.  H.  in  1875  or  1876  when  6  or  7  years  of  age ;  a  spinous 
process  in  the  iniddle  dorsal  region  had  been  prominent  since  1874,  but  there  were  no  signs  of 
active  disease.    Two  or  tln-ee  years  hxtor  there  wai  rapid  increase  of  the  deformity  with  much 
pain  ;  a  plaster  jacket  was  worn  for  more  than  a  year,  and  other  supports  subsequently.  In 
April'  188  L  a  chronic  abscsss  in  tlie  left  buttock  was  opened  and  drained  ;  it  appeared  to  have 
no  connection  with  bone  or  the  interior  of  the  pelvis ;  it  healed  in  6  weeks.    On  September  1, 
1882,  the  patient  was  readmitted  with  complete  loss  of  power  and  loss  of  sensation  in  the 
lower  hmbs,  and  loss  of  control  of  the  bladder  and  rectum  ;  the  plantar  reflex  was  slight,  the 
gluteal  and  lower  abdominal  reflexes  absent;  knee-jerk  absent;   ankle-clonus  present  on 
admission,  but  soon  disappeared.    After  rest  in  bed  and  faradisation  of  the  paralysed  muscles 
some  improvement  occurred  in  6  weeks,  and  in  3  months  the  patient  could  walk  with 
crutches.    The  recovery  of  power  gradually  became  complete,  and  the  general  health 
remained  good.    In  December  1888  the  patient  died  of  bronchitis,  the  fatal  result  being 
largely  due  to  the  impaired  respiratory  power  caused  by  the  deformity  of  the  chest.  {Tlie 
Illustrated  Medical  News,  1889,  vol.  v.  p.  193.) 

494.  Part  of  a  spinal  column,  with  the  neighbouring  soft  parts,  bent  forwards  in 
consequence  of  tuberculous  disease  of  the  bodies  of  the  lower  dorsal  vertebrae  ;  on 
either  side  there  is  an  abscess  in  the  psoas  muscle,  the  anterior  fibres  of  which  lie 
upon  the  front  of  the  sac.  The  abscesses  lead  from  the  seat  of  disease  almost 
symmetrically  downwards  by  the  sides  of  the  lumbar  portion  of  the  column.  5064 

495.  The  lower  part  of  a  spinal  column  with  the  left  hip-bone  and  part  of 
the  femur.  The  spinal  column  is  doubled  forwards  in  the  lumbar  region  in  con- 
sequence of  almost  complete  destruction  of  the  bodies  of  the  vertebrae  in  this 
situation ;  the  lower  dorsal  vertebrae  have  also  been  affected,  though  in  a  less 
degree,  whilst  the  upper  segments  of  the  sacrum  are  greatly  diminished  in  size, 
and  the  sacral  foramina  commensurately  enlarged  by  the  ulcerating  process  ;  the 
disease  of  all  these  parts  is  continuous.  From  the  ulcerating  bodies  of  the  lumbar 
vertebrae  an  abscess  leads  by  a  double  neck  iuto  a  pyriform  sac  lying  along  the 
brim  of  the  pelvis,  with  the  external  iliac  vessels  resting  on  its  inner  side.  In  its 
passage  beneath  the  outer  part  of  Poupart's  ligament,  the  sac  becomes  contracted, 
and  remains  narrowed  for  about  5  cm.;  over  this  narrowed  portion  the 
femoral  vessels  have  crossed.  The  abscess  appears  subseqttently  to  have  followed 
the  course  of  the  profunda  artery  and  passed  inwards  beneath  the  adductor 
longus  ;  here  it  rapidly  enlarges  and  reaches  more  than  halfway  down  the  inner 
side  of  the  thigh.  This  expanded  part  of  the  sac  would  thus  be  in  contact 
posteriorly  with  the  adductor  magnus  and  internally  with  the?  gracilis,  the  profunda 
artery  lying  between  the  sac  and  the  boue.  Corresponding  in  situation  with  the 
disease  of  the  sacrum  is  a  second  smaller  abscess  communicating  above  with  the 
cavity  from  which  the  abscess  first  described  proceeds.  The  smaller  abscess  is 
oval  in  shape  and  extends  downwards  to  the  fifth  sacral  vertebra,  being,  unlike 
the  other,  confined  to  the  seat  of  the  diseased  bone.  Lastly,  the  bodies  of  the 
fifth  to  the  ninth  dorsal  vertebrae  have  been  laid  bare  by  the  separation  of  the 
structures  lying  upon  them,  but  are  themselves  without  any  trace  of  disease ; 
the  intervertebral  cartilages  between  them  have  been  completely  destroyed. 

This  condition  has  resulted  probably  from  the  maceration  of  the  parts  \\\ 
decomposing  pus  shortly  before  death,  the  pus  having  burrowed  upwards  beneath 
the  anterior  common  ligament. 

An  independent  a.bscess-cavity  lies  over  the  upper  part  of  the  dorsal  surface  of 
the  ibum.  g268 
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^^fenm^'nnlrH       ''f ''f^'  ''''^  ^^'P-bo^e,  and  part  of  the  left 

nTr  <  V  '^'^  ^'Se  abscess  which  passed  downwaixls  from  the  upper  part 

ot  the  lumbar  region  (where  portions  of  the  vertebrae  shown  have  been  Koyed 

^tuat  on  oTl  nnn  T'  T''  T"^^''"    ^''^  ^^^-^  '^'^-^^  beneath  't  e 

situation  ot  1  oupart  s  ligament  over  the  brim  of  the  pelvis,  in  a  direclion  towards 

the  sraal   trochanter    The  bodies  of  the  third  and  four  h  lumbar  er  ebr^^^^^^^ 
superficially  ulcerated  on  their  anterior  surfaces.  I75 

497.  The  last  two  dorsal  with  tlie  upper  three  lumbar  vertebra?.  The  bodies  of  the 
hrst  two  lumbar  vertebra?  have  in  great  part  been  destroyed  by  tuberculous  disease 
which  has  involved  the  intervertebral  substance  and  (heir  corresponding  surfaces 
to  an  extisnt  not  quite  so  great  behind  as  in  front.  The  resulting  surface  is  very 
uneven,  being  hollowed  into  pits,  some  shallower  than  others,  and  of  various  sizes  - 
the  cancellous  tissue  thus  brought  into  view  is  everywhere  open  and  light  and 
shows  none  of  the  signs  of  repair.  The  column  is  bent  slightly  forwards  opposite 
the  seat  ot  disease.  The  displacement  causes  a  marked  curve  backwards  in  the 
line  of  the  spinous  processes,  the  spinous  process  of  the  first  lumbar  vertebra 
forming  the  most  prominent  point  of  the  curvature.  3089 

498.  The  lumbar  and  last  dorsal  vertebra?.  The  corresponding  parts  of  the  bodies 
of  the  second  and  third  lumbar,  together  with  the  intervertebral  disk,  have  been 
destroyed  by  caries.  The  loss  of  substance  is  more  marked  in  the  upper  of  the 
two  vertebrae,  and  in  both  of  them  the  ulcerated  surfaces  show  signs  of  healing, 
the  spaces  of  the  cancellous  tissue  beiug  narrowed  or  partially  closed  by  thickening 
of  the  lamellae  forming  them.  '  *  3282 

499.  The  bodies  of  three  lumbar  vertebra?,  together  with  the  cauda  equina,  in  median 
section.  The  adjacent  surfaces  of  the  upper  two  bodies  have  in  their  central  part 
been  eroded  by  tuberculous  disease,  the  corresponding  part  of  the  intervertebral 
disk  being  softened  and  partly  destroyed.  A  small  portion  of  the  compact  surface 
of  the  highest  vertebra  has  separated  as  a  sequestrum,  whilst  the  corresponding  part 
of  the  surface  of  the  second  body  is  undermined  and  in  process  of  separation.  In 
the  centre  of  the  disk  between  the  lower  two  vertebrse  is  a  yellowish  deposit 
of  soft  granulation -tissue,  the  adjacent  bones  presenting  a  perfectly  normal 
appearance  in  the  plane  of  the  section.  The  inner  surface  of  the  dura  mater 
is  covered  with  a  thin  layer  of  inflammatory  exudation.  The  focus  of  disease 
between  the  upper  two  vertebrae  is  directly  continuous  with  a  psoas  abscess  on 
the  left  side,  the  position  of  which  is  indicated  by  an  irregular  layer  of  granulation- 
tissue  on  the  surface  of  the  bones.  6874 

500.  The  lower  four  lumbar  vertebra?.  On  their  anterior  aspect  the  bodies  of  the 
vertebrae  have  been  excavated  in  varying  degrees  hy  ulceration,  in  some  situations 
very  deeply.  The  body  of  the  fourth  is  quite  riddled  with  tracks,  and  the  upper 
border  of  the  pedicle  of  its  arch  on  the  right  side  has  been  destroyed.  Around  the 
deep  pits  caused  by  the  disease  leaf-like  and  nodular  processes  of  uevv  bone  have 
been  formed. 

The  bodies  o£  the  third  and  fourth  lumbar  vertebrae,  and  their  articular  processes 
on  the  right  side,  are  ankylosed.  3285 

501.  Three  lumbar  vertebrae  conjoined  into  a  single  mass  in  consequence  of  ulceration 
occurring  at  several  parts  of  their  surfaces,  which  has  been  followed  by  abundant 
formation  of  new  bone  running  in  irregular  s])readiiig  masses  over  them. 

The  articular  processes  on  the  right  side  are  ankylosed. 

502.  The  vertebrte  of  the  lumbar,  together  with  the  last  of  the  dorsal,  region.  The 
adjacent  parts  of  the  second  and  third  lumbar  have  been  destroyed,  and  present  an 
irregular  cancellated  surface,  in  consequence  of  tuberculous  disease.  The  front  of 
the  body  of  the  fourth  lumbar  vertebra  has  also  been  made  uneven  by  the  same 
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ulcerative  process ;  nodules  of  new  bone  have,  in  places,  been  formed  upon  the 
surfaces  of  the  bone  in  the  neighbourhood.  The  margins  of  the  bodies  ot 
the  last  dorsal  and  first  two  lumbar  vertebras  on  tlie  right  side  are  more  porous 
than  natural,  and  their  cancellous  tissue  has  in  part  been  exposed  by  superficial 


ulceration. 

503  The  dorsal,  lumbar,  and  sacral  parts  of  a  spinal  column.  The  bodies  of  the 
seven  vertebnt  above  the  sacrum  have,  with  the  exception  of  the  last,  been  almost 
wholly  destroyed  by  tuberculous  disease ;  and  in  their  former  situation  there 
exists  a  confused  heap  of  bone  formed  by  their  shapeless  remains,  irregularly 
united  together.  By  the  falling  together  of  the  parts,  the  spinal  column  is  much 
deformed,  and  is  bent  forwards  almost  to  a  right  angle.  The  articular  processes 
of  the  first  two  lumbar  vertebrae  are  ankylosed  together  and  to  those  of  the 
adjacent  vertebr83.  3065 

504.  The  left  half  of  the  lower  part  of  the  spinal  column  and  pelvis  of  a  female 
child,  together  with  the  contained  soft  parts.  The  bodies  of  all  the  lumbar 
vertebra"  have  been  completely  destroyed  by  tuberculous  disease  with  the  exception 
of  the  first  and  last,  small  parts  of  each  of  which  remain  ;  and  into  the  position 
originally  occupied  by  those  bodies  which  have  disappeared  the  upper  part  of  the 
column  has  been  displaced  downwards  and  backwards,  so  that  the  remains  of  the 
first  lumbar  vertebra  are  almost  in  appositiou  with  those  of  the  last.  A  considerable 
mass  of  dense  fibrous  tissue  occupies  the  angle  bet\\  een  the  top  of  the  sacrum  and 
the  front  of  the  remaiuing  part  of  the  body  of  the  first  lumbar  vertebra. 

A  very  large  mass  of  dense  caseous  material  projects  from  the  position  of  the 
bone-disease  into  the  spinal  canal,  displacing  the  Cauda  equina  backwards  and 
appearing  to  compress  it  against  the  posterior  arches.  This  caseous  mass  is 
directly  continuous  between  the  remains  of  the  first  and  fifth  lumbar  vertebrae  with 
the  cavity  of  an  abscess  in  the  substance  of  the  left  psoas  muscle.  The  walls  of 
the  psoas  abscess  are  thick,  and  the  upper  part  of  the  cavity  presents  a  markeil 
constriction;  below  this  the  abscess-cavity  enlarges  and  is  filled  with  inspissated 
caseous  matter.  The  cavity  again  becomes  narrowed  at  the  level  of  Poupart's 
ligament,  and  projects  into  the  thigh  immediately  outside  the  femoral  artery.  The 
anterior  crural  nerve  is  pushed  outwards  by  the  abscess. 

505.  A  median  section  of  the  lower  four  lumbar  vertebrae  and  sacrum,  with  the 
neighbouring  soft  parts.  The  anterior  part  of  the  second  lumbar  vertebra  has 
been  destroyed  by  tuberculous  disease ;  of  the  body  of  the  fourth  no  part 
remains,  and  a  small  part  only  of  the  body  of  the  third.  The  two  portions 
of  the  column  have  been  approximated  in  a  vertical  direction,  with  very  little 
curvature,  the  spinous  processes  of  the  vertebrae  named  being  closely  approximated 
and  firmly  conjoined  by  osseous  substance ;  but  the  bodies  of  the  vertebra;  above 
and  below  the  seat  of  disease  are  separated  by  a  distance  of  2  5  cm.  In  this  space 
the  dura  mater  is  exposed  ;  it  is  thickened  and  adheres  firmly  to  the  bones  above 
and  below.    A  detached  sequestrum  lay  in  the  cavity  shown. 

506.  The  other  half  of  the  same  specimen,  dried  after  maceration,  and  exhibitin'^ 
more  clearly  the  parts  of  the  bones  which  remain. 

A  small  portion  of  the  posterior  part  of  the  third  lumbar  vertebra  remains  in 
connection  with  the  pedicle  of  its  arch,  and  completes  the  neural  ring.  Below 
this,  and  separated  from  it  by  the  natural  distance,  is  the  pedicle  of  the  fourth 
lumbar  vertebra  ;  but  the  body  of  this  vertebra  has  been  wholly  destroyed,  and  the 
ulcerated  end  of  its  pedicle  has,  by  the  sinking  of  the  column  above,  come  to  rest 
upon  a  portion  of  the  back  of  the  body  of  the  fifth,  to  w  hich  it  has  become  firmly 
united,  whi  St  below,  and  to  the  outer  side  of  this  and  traceable  from  it  is  the 
pedicle  of  the  fiftji  lumbar  vertebra,  the  intervertebral  foramen  betM  ceu  which  and 
the  upper  part  of  the  sacrum  retains  almost  its  natural  size.    The  pedicle  of  the 


TFBEnCULOUS  DISEASE  OP  HONE. 


itl^^^n^7htebrtireX'ur?rr".'°  ^^-^-dergone  displacement  inwards  by 

as  to  form  for  it  an  incomplete  tony  wal],   y  which  the  Mes  of  t^^^ 
held  continuous  ;  and  the  strength  of  the  columu  is  fWfW^^      the  vertebrae  are 
union  of  the  spinous  process.-s  and  other  con^l-g.^fs  p" ^LE'"'  ""^"^ 
WiUmin  Severn,  aged  14;  admit  ted  June  27,  1871  :  died  Decprnhm-  8  1Q7-J 

The  patient  was  admitted  to.  a  right  ps^as  abs  es  ^.Kmber  187^ \  n 
discharge  the  ab.ce.s  gradually  contracted  to  a  sinus     Several  nieoS  J  wl 
OulMs  second  adn>issi.;n  (June  1871)  a  left  lumb^tr  Lcess  w  « ' fn,  ''"""^  ^^"y- 

June  2'J.  At  this  time  there  was  a  rounded  tmS  o  iff  u  ,  bn  1""'"  '  '"^r"'  °P'""^ 
pain  on  movement  or  tenderness  over  the  p  irt  Tl  e  -iblft^^  1"  i  ^  T''  l"^'  ^''T  "° 
fluid  could  be  syringed  freely  through  from  the  sinus  in  h  '  ?  . 

opposite  groin.    Lardaceous  defeneration  of"  th«  i;^^     Ti  ^  '"''8'°"  *°  ^'^''t  the 

slowly  sank  and  died  h:  Sub  f?8^^^^^    1  e7Tath  &  -P---d,  and  the  patient 

phiced  side  by  side,  and  apparently  in  process  of  healing,  the  rods  of  the  exposed 
cancellous  tissue  benig  thickened,  and  the  cavities  the,n£.Ives  almost  smoo  ^rth 
Kljonnng  surfaces  are  thickly  covered  ^yith  branching  processes  and  plates  of  new 
bone.  _  A  slightly  raised,  shelving  border  of  bone  is  present  on  each  side  of  the 
first  piece  of  (he  sacrum.  It  extends  round  the  inner  margin  of  the  first  sacral 
foratuen  and  is  continued  from  side  to  side  across  the  front  of  the  second  sacral 
vertebra.  This  bony  ridge  evidently  marks  the  outline  of  an  abscess  in  this 
position.  gygg 

Au  abscess  communicating  with  the  seat  of  disease  pointed  at  the  upper  part  of  the  thigh  The 
patient  died  a  fortnight  after  this  was  opened,  from  violent  "  constitutional  disturbance." 

508.  A  sacrum  with  the  last  lumbar  vertebra  and  the  posterior  parts  of  the  two  hip- 
bones. The  disc  between  the  last  lumbar  vertebra  and  the  sacrum  has  been  com- 
pletely destroyed,  and  the  corresponding  bony  surfaces  eroded  by  tuberculous 
disease.  Irregular  deposits  of  new  bone  are  present  on  the  last  lumbar  vertebra 
and  on  the  front  of  the  sacrum.  These  have  probably  resulted  from  the  presence 
of  a  chronic  abscess  in  this  situation.  The  abscess  appears  to  have  extended  into 
the  right  iliac  fossa,  where  two  small  patches  of  felt-like  bone  have  been  formed. 

6750 

609.  Part  of  a  spinal  column,  with  the  pelvis,  of  a  female.  The  terminal  segment 
of  the  sacrum  has  been  w  holly  destroyed  by  ulceration,  and  there  are  other  dfstinct 
seats  of  ulceration  on  the  left  side  of  the  body  of  the  third  lumbar  vertebra  and  in 
the  lower  part  of  the  dorsal  region  ;  in  the  latter  situation  the  bodies  of  the  ninth 
and  tenth  vertebrae  ha^'e  been  in  great  part  destroyed. 


TUBEECTTLOUS  DISEASE  OF  THE  StEBNUM  AND  ElBS. 

Tuberculous  disease  may  occur  in  any  part  of  the  sternum  and  lead  to  extensive 
loss  of  substance  from  caries  with  or  without  the  separation  of  sequestra  (510,511). 
The  resulting  chronic  abscess  is  superficial  if  the  anterior  surface  of  the  bone  is 
affected,  but  if,  as  not  uncommonly  happens,  the  disease  begins  on  the  posterior 
aspect,  a  considerable  collection  of  pns  may  form  behind  the  sternum  and  find 
its  way  to  the  surface  through  an  intercostal  space,  al  ove  the  manubrium,  or  by 
perforating  the  bone. 
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Tuberculous  disease  of  the  ribs  and  rib-cartilages  is  common  and  usually  begins 
beneath  the  periosteum  or  perichondrium.  It  may  result  in  superficial  caries  (ol2) 
complete  destruction  of  the  bone  in  its  whole  thickness  (51B),  or  m  the  separation  of 
sequestra.  The  disease  often  attacks  the  deep  surface  ot  the  ribs,  so  that  the 
resulting  abscess  is  at  tirst  situated  between  them  and  the  pleura,  and  only  later 
points  through  an  intercostal  space.  Disease  of  the  vertebral  extremity  ot  a  rib  may 
result  from  extension  from  the  spinal  column  (512). 

510  The  sternum  with  the  costal  cartilnges  and  the  inner  ends  of  the  clavicles. 
Both  surfaces  of  the  manubrium  have  been  irregularly  pitted  by  ulceration  In 
its  right  half  considerable  loss  of  substance  has  occurred  and  a  mass  of  the 
cancellous  tissue,  brownish  black  in  colour,  has  necrosed,  but  its  separation  from 
the  rest  of  the  bone  has  not  yet  far  advanced.  Between  the  second  and  third 
costal  cartilages  of  the  right  side  the  body  of  the  slernura  is  semicircularly  notched 
(as  if  trephined)  in  consequence  of  ulceration  with  probably  the  separation  of  a 
sequestrum  ;  the  surface  of  the  notch  is  smoothly  healed.  Broad  plates  of_  close 
osseous  tissue  overlie  the  anterior  surface  of  the  sternum,  and  bone  of  a  similar 
compact  texture  has  been  formed  also  upon  its  posterior  aspect  and  on  the  front 
of  the  adjoining  parts  of  the  costal  cartilages.  The  articular  portion  of  the  right 
clavicle,  with  part  of  the  under  surface,  has  been  destroyed  by  ulceration.  167 
There  was  an  extensive  ulcer  ovei-  the  diseased  part.  The  patient,  who  was  "  scrofulous,"  died 
of  dropsy. 

511.  A  sternum,  the  right  border  of  the  body  of  which  has  been  irregularly  ulcerated 
from  midway  between  the  attachments  of  the  second  and  third  costal  cartilages 
downwards  as  far  as  the  upper  border  of  the  attachment  of  the  sixth.  The  loss  of 
substance  is  most  marked  at  the  level  of  the  attachment  of  the  fourth  costal 
cartilage,  where  a  deep  notch  extends  almost  to  the  middle  line  of  the  bone.  The 
disease  appears  everywhere  to  have  been  extending,  the  open  structure  of  the  can- 
cellous tissue  being  fully  exposed  to  view.  Around  the  diseased  area  new  bone 
has  been  deposited  on  both  surfaces  of  the  sternum  partly  in  the  form  of  fine 
lines  and  partly  as  irregular  osteophytes.  A  deposit  of  new  bone  covers  both 
surfaces  of  the  upper  part  of  the  xiphoid  cartilage.  5003 

512.  The  vertebral  end  of  a  rib,  all  parts  of  which,  but  especially  the  inner  surface, 
have  been  superficially  ulcerated  as  the  result  of  tuberculous  disease.  Tiie  arti- 
cular surfaces  of  the  head  and  tubercle  have  been  in  large  part  destroyed.  7906 

A.  J.,  a  boy  aged  16,  was  admitted  into  U.  0.  H.  under  the  care  of  Mr.  Godlee,  July  7,  1897. 
There  had  been  symptoms  of  disease  of  the  upper  part  of  the  spine  with  abscess  for  over 
18  months.  On  admission  there  was  slight  curvature  in  the  upper  dorsal  region  and  a  sinus 
to  the  left  of  the  middle  line  on  a  level  with  the  fourth  dorsal  spinous  process.  The  sinus 
was  enlarged  and  the  piece  of  rib  preserved  in  the  speciuien  was  removed.  Patient  left  the 
Hospital  on  September  4,  wearing  a  double  Thomas's  splint  with  head-support;  sinus  not 
closed.    (Mr.  Godlee's  Case-books,  vol.  i.  1897,  p.  100.) 

513.  A  piece  of  a  rib  4'5  cm.  in  length,  removed  for  tuberculous  disease.  In  the 
middle  of  its  length  a  rounded  perforation  is  present,  and  below  this  is  a  smaller 
oval  perforation  nearly  closed  by  a  thin  layer  of  soft  tissue.  The  disease  is  most 
extensive  on  the  inner  surface  of  the  rib,  where  at  the  lower  end  the  section  does 
not  appear  to  have  been  made  beyond  its  limits.  7578 


Ttjbeeoulotts  Disease  of  the  Bones  oe  the  IJppee  Limb. 

Tuberculous  disease  of  the  bones  of  the  upper  limb  is  chiefly  met  with  in  their 
articular  extremities,  usually  in  association  with  disease  of  the  joints  themselves  (see 
Tuberculous  Disease  of  the  Joints).    The  bones  of  the  carpus  are  frequently  afliected 
sometimes  in  association  with  disease  of  the  wrist-joint,  ' 
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^■^  tttbehctjxous  hisease  of  bone. 

Tuberculous  disease  of  the  metacarpal  bones  and  phalanges  (tuberculous  dad  vlitis^ 
s  very  con^mon  m  young  children.     The  phalaiges  of  the  first  rorare  mo 
coniix^only  affected  (5]  8,  61 9).     Tbe  disease  usually  begins  centrall v  and  TeadT  to 
fusiform  enlargement  of  the  bone  (521).     Should  suppuration  occur  the  pus 
F'uritnV  I      '  ^  superficial  abscess  on  one  or  both  sides  of  the  finger 

(..IJ,  520).    Sequestra  are  common  (521).    The  joints  usually  escape  (519). 

514  A  right  scapula,  in  which  much  of  the  spine  and  the  posterior  border  of  the 
adjacent  part  of  the  blade  have  been  destroyed  by  ulceration.  A  layer  of  osseous 
tissue  has  been  formed  upon  the  surface  of  the  surrounding  boue,  and  in  some 
situations  has  become  quite  dense  like  the  scapula  itself.  The  greater  part  of 
the  ulcerated  surface  is  also  coated  with  new  bone,  which  accurately  follows  its 
irregularities,  and  is  in  parts  very  close-textured  or  even  compact.  On  the  spinous 
process  the  ulcerated  surface  shows  no  sign  of  healing,  its  cancellous  tissue  beinc 
exposed  and  deeply  and  irregularly  pitted.  3038 

515.  The  lower  part  of  a  right  humerus,  the  shaft  of  which,  in  the  upper  part  of  the 
specimen,  is  diminished  in  size  and  irregular  in  shape  in  consequence  of  its  partial 
destruction  by  ulceration.  Its  upper  end  is  oWiquely  perforated,  and  along  the 
course  of  a  second  perforation  the  portion  of  the  huuierus  shown  appears  to  have 
been  broken  from  the  rest.  In  the  lower  end  the  inflammation  has  implicated  the 
deeper  parts,  and  led  to  an  enlargement  of  this  part  of  the  shaft ;  the  compact 
tissue  has  been  destroyed,  and  the  surface  is  everywhere  cancellous ;  many  deep 
ulcerated  pits  pass  from  behind  towards  tlie  interior,  and  one  of  them  leads  com- 
pletely through  the  bone.  In  their  general  aspect  the  parts  appear  to  be  in  process 
of  healing. 

The  articular  surface  is  unaffected.  2891 

516.  A  left  radius  and  ulna.  The  shaft  of  the  ulna  from  end  to  end  presents  a  series 
of  shallow,  oval,  and  circular  depressions,  the  result  of  superficial  ulceration ;  at 
the  site  of  these,  in  three  or  four  places,  the  shaft  is  perforated.  The  cancellous 
tissue,  which  has  been  exposed  over  almost  the  whole  extent  of  the  bone,  is 
becoming  more  close  in  texture  by  thickening  and  coalescence  of  its  rods  and 
lamellae,  and  the  ulcerating  process  appears  to  have  ceased.  The  shaft  of  the 
radius  is  very  porous  along  its  inner  aspect,  and  its  surface  undulating,  from 
ulceratiou.  Both  the  bones  are  light  and  wasted.  The  upper  articular  surface 
of  each  bone  is  pitted  and  rarefied.  3215 

517.  rive  sequestra,  which  were  removed  from  an  os  magnum  ;  one  of  them  includes 
the  chief  part  of  the  articular  surface  of  its  head.  2909 

518.  A  wax  model  of  a  child's  hand,  in  wliich  the  first  phalanges  of  the  index  and 
two  adjoining  fingers  were  the  seats  of  tuberculous  disease.  The  shafts  of  the 
affected  bones  are  considerably  increased  in  size,  most  at  their  middle,  so  as  to  give 
to  the  parts  a  fusiform  figure.  Some  of  the  metacarpal  bones  appear  also  to  have 
been  affected.    There  was  a  deposit  of  tubercle  in  the  skin.  4349 

519.  A  right  index  finger  in  vertical  section,  showing  tuberculous  disease  of  the  first 
phalanx.  The  proximal  half  of  the  phalanx  is  thickened  and  the  epiphysis  healthy. 
The  distal  half  of  the  shaft  is  superficially  eroded  and  surrounded  by  granulation- 
tissue  ;  although  still  in  continuity  with  the  proximal  part  of  the  shaft,  it  is 
probably  necrosed  and  eventually  would  have  separated  as  a  sequestrum.  The 
cartilaginous  head  of  the  phalanx  is  sepai'ated,  but  the  joint  between  the  first  two 
phalanges  appears  to  be  healthy.  The  soft  pnrts  covering  the  bone  are  thickened, 
and  opposite  the  middle  of  the  diseased  phalanx  there  is  an  ulcer  in  the  skin. 

6456 

The  finger  was  removed  from  a  female  child  aged  2^.  The  linger  had  been  swollen  for  two 
iiiontlis,  and  abscesses  liad  been  opened  four  weeks  before  ndmission.  The  paternal  grand- 
mother died  of  "  consiiuiplion."    (Mr.  Beck's  Case-books,  1889,  vol.  ii.  p.  165.) 


TTrBEncuLors  disease  of  bones  of  iowek  limb. 
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520.  A  middle  finger  in  sagittal  section,  showing  tuberculous  disease  of  the  firot 
phalanx.  The  bone  is  enlarged  and  the  osseous  tissue  of  its  distal  half  is  entirely 
replaced  by  soft  granulation-tissue,  which  has  also  invaded  the  substance  of  the 
proximal  half.  On  the  dorsal  surface  of  the  bone  above  the  head  the  periosteum 
has  been  destroyed,  and  a  considerable  mass  of  caseous  material  occupies  the  soft 
parts  and  is  continuous  with  a  thin  layer  of  granulation-tissue  in  the  lirst  inter- 
phalangeal  joint.  The  cartilage  covei'ing  the  head  of  the  first  phalanx  is  intact, 
and  the  epiphysis  at  the  proximal  end  is  normal.  The  soft  parts  surrounding  the 
diseased  bone  are  greatly  thickened,  so  as  to  form  a  globular  swelling  of  the  finger. 
On  on'3  side  of  the  finger  a  caseous  mass  is  exposed  in  two  irregular  openings  in 
the  skin,  and  on  the  opposite  side  a  similar  caseous  mass  is  on  the  poiut  of  bursting 
through  the  skin.  7087 

The  fiuger  was  removed  from  a  boy  12  years  of  age.    An  absfiess  following  a  blow  had  been 
opened  six  months  previously.    There  was  no  family  history  of  phthisis. 

521.  The  phalanges  of  a  finger,  from  a  young  subject,  the  first  phalanx  being  much 
expanded,  in  consequence  of  tuberculous  disease  associated  with  necrosis  of  part 
of  the  cancellous  tissue.  There  is  a  large  oval  aperture  in  one  of  its  sides,  and  a 
second  smaller  one  in  its  anterior  wall.  The  small  sequestrum  shown  lay  wdthin 
the  cavity  in  its  interior.  Neither  of  the  joints  in  connection  with  the  diseased 
phalanx  appears  to  have  been  affected.  5131 

522.  The  phalanges  of  a  child's  finger.  The  first  phalanx  is  greatly  enlarged  as  the 
result  of  chronic  inflammation.  New  bone  has  been  thrown  out  by  the  periosteum. 
The  proximal  end  of  the  bone  has  been  destroyed,  and  the  exposed  cancellous 
tissue  appears  to  be  in  a  state  of  necrosis.  2955 


T0BEECULOIJS  Disease  of  the  Bones  of  the  Lowee  Limb. 

In  addilion  to  the  very  frequent  occurrence  of  tubei'culous  deposits  in  the  articular 
extremities  of  the  bones  of  the  lower  limb  in  association  with  joint-disease,  tuberculous 
dise.ise  may  also  occur  in  various  parts  of  the  bones  independently  of  any  articular 
affeciion.  Thus,  tuberculous  canes  and  necrosis  are  not  uncommon  in  different  parts 
of  the  hip-bone  (5^3,  524),  in  the  great  trochanter  (525,  526),  in  the  lower  extremity 
of  the  femur  (528),  and  in  the  upper  extremity  of  the  tibia  (530).  The  disease  is  also 
very  coinmon  in  the  tnrsus,  especially  in  the  os  calcis,  astragalus,  and  navicular 
(532,  o3'^,  53-f).  Disease  of  the  astragalus  is  of  especial  importance,  in  consequence 
of  Its  liability  to  infect  the  ankle-joint,  whilst  in  the  case  of  the  navicular  the  disease 
IS  especially  apt  to  extend  to  the  neighbouring  bones  by  way  of  the  large  synovial 
sac  in  front  of  the  bone.  Of  the  metatarsal  bones  the  first  is  most  frequently 
attected  (o3o);  the  phalanges  may  be  affected  in  a  manner  similar  to,  but  with  much 
less  trequency  than,  the  phalanges  of  the  fingers. 

523.  A  right  hip-bone,  the  iliac  portion  of  which  is  in  two  places  perforated  bv 
ulceration.  The  anterior  of  the  perforations,  situated  near  the  anterior  superior 
ihac  spine,  is  circular  and  1  cm.  in  diameter;  its  edges  are  rounded,  smooth,  and 
evidently  in  process  of  healing.  The  posterior  and  larger  perforation  is  below 
the  middle  of  he  crest  of  the  ihum  ;  it  is  oval  in  shape,  2-5  cm.  in  its  lonoer 
diameter,  and  its  edges  are  rough  and  irregular,  as  if  the  disease  were  still  in 
active  progress  The  anterior  inferior  spine  of  the  ilium  has  also  been 
partly  destroyed  by  ulceration:  the  superior  has  been  made  irregular  by  osseou 
deposit.  New  bone  has  been  thrown  out  irregularly  on  the  outer  surface  oUe 
ihum  around  the  perforations,  and  in  the  neiihboiirhood  of  the  larger  one  t  e 
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iliac  crest  is  superficially  ulcerated.  A  thin  layer  of  new  bone  covers  almost  the 
whole  surface  of  the  iliac  fossa.  It  is  probable  that  an  abscess  lay  beneath 
the  iHacus  muscle,  and  that  the  discharges  escaped  by  the  openings  described 
above.  '  4751 

524.  A  left  hip-bone.  The  tuberosity  of  the  ischium  has  been  in  great  part 
destroyed,  and  its  remains  deeply  hollowed,  in  consequence,  probably,  of  tuberculous 
disease  attended  with  the  separation  of  sequestra.  Irregular  pointed  masses  of 
new  bone  have  been  formed  along  the  outer  border  of  the  cavity  resulting ;  the 
centre  of  the  latter  is  bridged  across,  and  the  surface  of  the  hollow  is  smooth  as 
the  result  of  the  heahng  process.  An  irregular  deposit  of  new  bone  covers  the 
outer  surface  of  the  conjoined  rami  of  the  ischium  and  pubic  bone  and  the  body 
of  the  latter.  391 

525.  The  upper  end  of  a  left  femur.  The  anterior  half  of  the  great  trochanter 
has  been  almost  wholly  destroyed  by  ulceration,  which  has  spread  within  and 
hollowed  out  its  interior.  On  the  posterior  aspect  of  the  ulcerated  cavity  an  oval 
portion  of  the  cancellous  tissue  has  been  deeply  undermined :  it  was  probably  in 
a  state  of  necrosis.  A  deposit  of  new  bone  extends  from  the  great  trochanter  to 
the  upper  part  of  the  linea  aspera.  3143 

526.  The  upper  end  of  a  right  femur.  The  great  trochanter  presents,  on  its  outer 
surface,  a  deep  pit,  within  which  it  is  probable  that  a  portion  of  the  cancellous 
tissue  lay,  having  been  separated  after  necrosis.  The  surrounding  surface  is  made 
prominent  and  uneven  by  a  deposit  of  new  bone,  which  inferiorly  has  taken  the 
form  of  pendent  leaf-like  processes.  New  bone  has  been  thrown  out  along  the 
anterior  intertrochanteric  line.  3705 

527.  Two  sequestra,  separated  from  a  great  trochanter  as  the  result  of  tuberculous 
disease.  Prior  to  the  death  and  separation  of  the  bone  the  thin  compact  layer 
covering  the  surface  of  the  lower  sequestrum  has  been  destroyed,  and  the 
cancellous  tissue  exposed  by  ulceration.  3109 

The  sequestra  were  removed  from  an  abscess  in  a  patient  who  died  of  phthisis. 

628.  The  lower  half  of  a  left  femur,  with  the  upper  ends  of  the  bones  of  the  leg  and 
the  patella,  of  a  child  9  years  old.    The  lower  end  of  the  shaft  of  the  femur  is  widely 
enlarged  and  club-shaped,  in  consequence,  probably,  of  the  inflammation  main- 
tained by  the  presence  of  a  sequestrum  of  the  cancellous  tissue,  which  lies  detached 
within  an  extensive  cavity  in  the  enlarged  part  of  the  bone.     Wide-spread  sup- 
puration has  apparently  ensued  around  the  necrosed  portion,  the  abscess  opening 
inferiorly  by  a  large  aperture  between  the  condyles  into  the  knee-joint,  and  by 
two  considerably  smaller  ones  situated  near  the  upper  end  of  the  enlargement,  on 
the  outer  and  posterior  aspects  ;  the  larger  of  these  two  openings  is  about 
5  mm.  in  diameter.    A  branching  plate  of  new  bone  attached  in  part  to  the 
shaft,  but  in  part  overhanging  its  surface  (showing  it  to  have  been  produced 
from  the  periosteum  here  separated),  has  been  formed  on  each  side.  3650 
When  the  patient  was  admitted  to  the  hospital  the  lower  two-thirds  of  the  thigh  were  enlarged 
hard,  and  inelastic,  with  sinuses  extending  to  the  bone ;  the  knee  was  bent,  but  capable  of 
slight  movement.    Four  years  previously  the  patient  received  a  blow  on  the  knee;  the  part 
swelled,  but  it  was  not  painful,  and  the  child  was  able  to  run  about  for  a  year  afterwards. 

529.  The  lower  half  of  the  shaft  of  the  left  femur  of  a  child,  its  lower  extremity 
widely  expanded  and  rarefied  in  consequence  of  inflammation  affectuig  its  sub- 
stance. On  the  outer  side,  where  the  swelling  exceeds  that  on  the  inner,  the 
femur  presents  a  deep  excavation,  resulting  from  a  chronic  abscess,  bridged  over 
only  by  a  narrow  strip  of  the  wall  remaining.  The  cancellous  tissue,  winch  has 
thus  been  opened,  is  for  the  most  pnrt  closed  by  a  thin  limiting  layer  ot  new 
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bone.  The  shaft  above  is  half  eiisheathed  on  the  same  side  by  an  even  layer  of 
minutely  porous  new  bone.  1348 

530.  The  upper  end  of  a  right  tibia,  the  chief  part  of  the  cancellous  tissue  of  the  head 
of  which  has  undergone  necrosis,  and  lies  loosely  enclosed  within  the  compact 
Avail,  after  having  been  completely  separated  from  the  living  tissue  with  which  it 
was  once  continuous.  Two  cloacae,  more  or  less  circular  in  shape,  and  each  about 
1  cm.  in  diameter,  ha\  e  been  formed  in  the  enclosing  wall ;  one  of  these  is 
situated  upon  the  inner,  the  other  upon  the  posterior  aspect  of  the  bone ;  the 
surface  around  them  is  covered  with  osteophytes.  2913 

531.  The  lower  end  of  a  fibula  with  one  of  the  cnneiform  bones,  the  former  deeply 
pitted  by  ulceration ;  the  cuneiform  bone  is  in  part  covered  by  long  bony  processes, 
and  on  one  of  its  surfaces  is  ulcerated.  2934 

532.  A  right  OS  calcis  and  astragalus,  together  with  the  cuboid  and  navicular  bones. 
The  posterior  surface  of  the  os  calcis  presents  a  broad  vertical  furrow,  the  surface 
of  which  is  in  most  parts  smooth  and  healing.  Prom  this  furrow  two  deep  pits 
extend  into  the  bone,  and  have  probably  resulted  from  the  separation  of  sequestra 
of  the  cancellous  tissue.  The  rest  of  the  os  calcis  is  covered  with  dense  new 
bone,  the  astragalar  articular  surfaces  are  extensively  destroyed,  and  the  front 
of  the  bone  is  ankylosed  to  the  remains  of  the  cuboid.  The  upper  part  of  the 
astragalus  has  also  been  irregularly  and  deeply  excavated  by  ulceration,  combined 
perhaps  with  necrosis,  and  its  head  has  become  ankylosed  to  the  navicular  after 
destructive  inflammation  of  the  joint  between  them.  The  cuboid  and  naA^cular 
bones  are  also  united,  and  their  anterior  articular  surfaces  have  been  extensively 
destroyed  by  ulceration. 

533.  A  left  OS  calcis,  its  upper  portion  being  wanting.  The  whole  bone  has  been 
extensively  and  irregularly  excavated  by  tuberculous  disease,  the  large  cavity 
within  it  being  incompletely  divided  into  an  anterior  and  a  posterior  part  by  a 
septum,  which  is  itself  deeply  pitted  and  channelled  by  ulceration.  In  the  outer 
wall  of  the  shell  remaining  there  is  an  oval  cloaca  1-5  cm.  in  length,  with 
smooth  edges,  and  by  which  the  anterior  of  the  cavities  opens  on  the  exterior ; 
the  posterior  cavity  appears  to  have  been  widely  open  superiorly,  the  edges  of  the 
aperture  being  also  smoothly  rounded ;  little  new  osseous  tissue  has  been  formed 
on  the  surfaces  around.  The  cancellous  tissue  exposed  within  the  cavities  appears 
for  the  most  part  to  have  been  in  process  of  healing.  A  sequestrum  probablv  lav 
m  each  of  the  cavities  described.  4207 

^^nkySe?""^"  ^^""^  successfully  removed  by  operation.    The  os  calcis  and  astragalus  were 

534.  The  remains  of  a  navicular  bone  which  has  undergone  necrosis,  probably  as  the 
result  of  tuberculous  disease.  The  sequestrum  includes  portions  of  both  the 
articular  surtaces,  and  the  bone  has  been  extensively  destroyed  by  the  ulceration 
which  preceded  its  death.  "  ^^^^ 

535.  The  metatarsal  bone  and  phalanges  of  a  great  toe.  The  metatarsal  bone  is 
greatly  enlarged,  partly  by  a  thin  layer  of  finely  porous  bone  which  has  been 
formed  upon  it,  but  chiefly  by  inflammatory  expansion  of  its  texture  Near 
Its  base  an  irregular  cavity  has  been  made  in  the  expanded  wall  by  ulceration. 

i213 

^^nf'        P\^'^"g^«' ,^it}i  the  head  of  the  metatarsal  bone  and  the  sesamoid  bones 
o  a  great  toe.     The  first  phalanx  is  much  increased  in  size,  partly  by  a  denosit 
0   new  bone  upon  its  surface,  partly  by  "expansion"  of  its  subsUce  ^  „ 
one  side  towards  the  proximal  exi  remit v  it  appears  to  have  been  f ' 

extent  marked  by  a  circular  ulcerated  apcrt^r'e  in  tL  new  bonria'er.^"^^^^^ 
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inetatarsal  bone  has  become  extremely  light  and  porous,  and  its  compact  tissue 
-  thm,  from  atrophy.    The  sesamoid  bones  are  slightly  enlarged,  2948 

637.  The  phalanges  and  distal  end  of  the  metatarsal  bone  of  a  great  toe.  The 
corresponding  articular  parts  of  the  metatarsal  bone  and  first  phalanx  have  been 
destroyed  by  ulceration.  A  portion  of  the  cancellous  tissue  of  the  metatarsal 
bone  has  undergone  necrosis,  and  lies  between  the  two  bones,  the  surfaces  of 
which  have  for  the  most  part  smoothly  healed.  2946 
The  toe  was  removed  by  amputation. 


SYPHILITIC  DISEASE  OP  BONE, 

The  effects  of  syphilis  on  the  bones  are  in  all  essential  respects  similar  to  those 
produced  by  the  disease  in  the  soft  tissues,  and  the  changes  resulting  are  in  detail  of 
the  same  kind  as  those  due  to  chronic  inflammation  of  the  osseous  tissue  arising 
from  other  causes. 

The  most  simple,  and  as  a  rule  the  earliest,  affection  of  bone  which  results  from 
syphilis  is  periostitis,  indistinguishable  from  simple  inflammation ;  it  is  usually 
limited  to  the  most  superficial  parts  of  the  long  bones.  The  inflammatory  products 
may  be  completely  absorbed,  or  they  may  ossify,  leaving  a  slightly  flattened  mass 
of  new  bone  (Syphilitic  Node)  (547)  or  a  fusiform  enlargement  of  the  shaft  (541). 
Nodes  are  common  on  the  outer  surface  of  the  flat  bones  of  the  skull  ;  they  may 
also  form  on  the  inner  surface  (595).  In  a  section  through  such  a  node  the  new 
bone  is  usually  easily  distinguishable  from  the  old  by  its  more  spongy  texture. 
The  old  bone,  if  the  node  is  of  recent  origin,  will  show  signs  of  having  shared  in 
the  inflammation,  its  Haversian  canals  being  slightly  enlarged  (541).  In  A^ery  old 
nodes  the  new  bone  becomes  inseparably  blended  with  the  old,  and  exactly  resembles 
it  in  structure  (543). 

.  The  later  or  tertiary  effects  of  syphilis  are  characterized  briefly  by  : — (1)  diffuse 
chronic  inflammation" of  all  parts  of  the  bone;  (2)  the  formation  of  syphilitic 
gummata.    These  either  occur  singly  or  together, 

(1)  Dij^use  chronic  wjiammation, -AS,  it  affects  the  periosteum,  is  characterized  by 
.the  formation  of  new  bone,  layer  by  layer,  so  as  greatly  to  increase  the  size  of  the 
affected  bone  (562).  At  the  same  time  the  compact  tissue  becomes  at  first  more 
spongy  than  natural  from  exudation  into  the  Haversian  canals  and  slight  destruc- 
tion of  their  bony  walls.  In  the  medullary  canal  it  is  not  uncommon  to  find  new 
spongy  bone  (556,  557).  In  a  later  stage  the  new  tissue  often  becomes  of  intense 
density  by  the  gradual  deposit  of  bone,  layer  by  layer,  upon  the  walls  of  the  canals 
for  the  vessels  (Syphilitic  Sclerosis  of  Bone)  (545,  555).  The  effects  of  this  diffuse 
chronic  inflammation  are  best  seen  in  the  skull  (599). 

(2)  The  formation  of  gummata— A.  gumma  is  a  gelatinous  mass  of  fibrous  and 
cellular  elements,  but  slightly  vascularized,  and  tending,  unless  relieved  by  treatment, 
to  soften  and  to  point  to  the  surface  like  an  abscess.  Gummata  of  bone  form 
most  commonly  under  the  periosteum  (576),  but  they  may  also  be  met  with  m  the 
medulla  (565).  By  the  extension  of  the  gummatous  growth  the  subjacent  bone 
is  eroded  by  a  process  exactly  analogous  to  simple  ulceration.  This  erosion 
may  involve  the  surface  of  the  compact  bone  (553)  or  the  surfnce  of  a  previously- 
formed  osseous  node  (552).  When  the  gumma  softens  and  discharges  on  the  sur  ace 
of  the  skin  the  eroded  patch  is  left  bare  and  constitutes  what  is  known  as  byplulitic 
Caries  (574,  575).  The  loss  of  substance  in  the  bone  caused  by  the  gumma  may 
thus  be  increased  as  the  result  of  simple  septic  inflammation.  M  hen  heahng 
occurs  the  ulcerated  surface  of  the  bone  becomes  smooth  and  compact  (ft/.), 
and  it  not  uncommonly  happens  that  a  considerable  deposit  of  new  osseous  tissue 
occurs  in  the  base  of  the  ulcer  over  the  bone  which  resulted  from  the  breaking- 


SYPHILITIC  DISEASE  OP  BONE. 


117 


dovvn  of  the  gumma  (558).  These  changes  produced  by  gummata  ate  best 
seron  the  bones  of  the  skull.  No.  576  shows  unsoftened  gummata,  many 
of  which  have  perforated  the  skull ;  Nos.  574  and  575  show  the  effects  of  gumma  a 
in  causing  perforation  or  deep  ulceration  of  the  bones  of  the  skull.  OccasionaJly 
the  formation  of  the  gumma  takes  place  bet.veen  the  dura  mater  and  the  bone. 

Caries  following  the  formation  of  subperiosteal  gummata  is  one  ot  the  most 
common  of  the  kter  effects  of  syphilis  on  the  long  bones  of  the  limbs  ;  it  chiefly 
affects  the  shafts  but  in  rare  instances  a  joint  may  be  invaded  by  perforation  oi 

the  articular  extremity  (561).  ■  n   •    4.1,         •  i 

Subperiosteal  gummata  are  also  frequently  followed,  especially  in  the  cranial  vault, 
by  more  or  less  extensive  death  of  the  subjacent  bone  (Syphilitic  Necrosis)  (600,  601). 
The  necrosis  is  caused  in  part  by  the  separation  of  the  periosteum  by  the  gumma ; 
in  part  by  the  sclerosis  of  the  bone  leading  to  complete  obliteration  ot  many  ot 
the  Haversian  canals  ;  and  in  part  by  the  septic  inflammation  of  the  bone  which  is 
apt  to  follow  the  softening  and  discharge  of  the  gumma  on  the  surface  ot  tJie  skin 

As  a  result  of  the  chronic  inflammatory  changes  which  preceded  its  death,  the 
syphilitic  sequestrum  is  often  very  dense  and  covered  with  nodules  of  new  bone, 
or  its  surface  may  be  pitted  by  ulceration  (601).  In  this  respect  it  differs 
markedly  from  the  sequestrum  produced  by  injury  or  acute  suppuration  (compare 
397  and  89).    The  separation  of  a  syphilitic  sequestrum  is  usually  very  slow. 

Caries  and  necrosis  may  also  result3  from  the  invasion  of  a  superficial  bone  by 
a  gumma  beginning  under  the  skin ;  and  similarly,  in  the  bones  and  cartilages  of 
the  nasal  cavities,  &c.,  caries  or  necrosis  may  follow  the  formation  of  gummata  in 
the  mucous  membrane  over  them  (594). 

A  very  important  feature  of  the  syphilitic  inflammations  of  bone  is  the  great 
want  of  uniformity  in  the  pathological  changes  going  on  simultaneously.  ^  Thus  in 
one  specimen  we  may  see  rarefactive  inflammation,  osteoplastic  iuflammation,  with 
the  formation  of  soft  bone  and  dense  ivory-like  tissue,  ulceration,  spreading  on  one 
side  and  healing  on  another,  and  necrosis  (596,  601).  This  want  of  uniformity  is 
especially  well  seen  in  the  syphilitic  affections  of  the  skull.  Thus  we  find  the  asso- 
ciation of  various  localized  lesions — osseous  nodes,  caries,  and  necrosis  (574  et  seq.)  ; 
and  in  many  instances  these  changes  are  associated  with  diffuse  thickening  and 
sclerosis  of  the  boaes  (596  et  seq.). 

Congenital  Syphilis  produces  changes  in  the  bones,  which,  in  the  later  stages,  are  in 
most  respects  similar  to  those  met  with  in  the  acquired  disease.  A  form  of  inflam- 
matioQ  is  also  apt  to  affect  the  epiphyses  {syphilitic  epijjhysitis)  and  may  be  followed 
by  separation  of  the  epiphysis,  or  rarely  by  suppuration.  In  the  skull  con- 
genital syphilis  may  produce  among  the  later  results  gummata  with  caries  or  necrosis, 
and  diffuse  sclerosis.  The  most  common  early  change  is  periostitis  with  the 
formation  of  thickenings  chiefly  in  the  position  of  the  eminences  and  along  the 
margins  of  the  sutures.  In  macerated  specimens  thin  deposits  of  nevv  bone  are 
recogaizable  (603).    Cranio-tabes  also  occurs  in  syphilitic  infants  (602). 

638.  A  left  clavicle,  the  middle  third  of  the  shaft  of  which  presents  a  low  swelling, 
or  node.,  rising  almost  imperceptibly  from  the  natural  surface,  and  composed  of 
close-textured  osseous  substance  with  a  smooth,  compact  exterior,  grooved  and 
perforated  somewhat  more  markedly  than  the  healthy  bone,  the  deposit  having 
occurred  as  a  result  of  syphilitic  inflammation  of  the  periosteum  and  superficial 
layers  of  the  boue.  1277 

539.  A  left  clavicle  much  increased  in  size  by  a  deposit  of  new  bone,  in  places 
with  a  smooth,  close,  slightly  undulating  surface,  in  others  nodulated  and  minutely 
porous.  The  outer  half  of  the  posterior  part  of  the  clavicle  is  flattened,  and  its 
cancellous  tissue  exposed  by  ulceration  ;  the  new  bone  formed  around  this  situation 
is  much  more  recent  than  that  covering  the  inner  half  of  the  clavicle.  3193 
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540.  _  A  left  scapula,  iu  which  the  acromion  process  and  more  superficial  part  of  the 
spine  have  been  enlarged  by  the  formation  upon  them  of  new  osseous  substance 
in  consequence,  probably,  of  syphilitic  periostitis.    The  new  bone  is  covered  with 
a  tbm,  compact  layer,  which  is  abundantly  perforated  with  apertures  of  various 
sizes  and  shapes,  for  the  transmission  of  vessels  to  and  from  the  interior.  3326 

541.  A  right  humerus,  the  lower  half  of  (he  shaft  of  which  is  enlarged  by  a  deposit 
of  new  bone  on  its  surface,  probably  as  the  result  of  svphilitic  periostitis.  Iu 
nearly  all^  parts  the  deposit  is  more  open  in  texture  than  the  normal  compact 
surface  of  the  shaft.  In  several  places  in  which  the  new  osseous  tissue  has  been 
detached,  especially  along  the  external  supracondylar  ridge,  the  subjacent  compact 
layer  is  considerably  rarefied.  Several  patches  of  new  bone  are  present  in  the 
upper  half  of  the  shaft,  the  best  marked  being  at  the  lower  end  of  the  bicipital 
groove. 

From  the  dissecting-room. 

542.  The  upper  end  of  a  right  ulna,  upon  the  back  of  which,  a  short  distance  below  the 
olecranon,  is  a  low  porous  deposit  of  new  bone,  rising  gradually  from  the  surround- 
ing surface,  and  formed  as  a  result  of  syphilitic  inflammation  of  the  periosteum 
and  bone  immediately  subjacent.  2937 

543.  A  left  tibia  in  longitudinal  section,  upon  the  middle  third  of  the  shaft  of  w  hich  a 
layer  of  new  osseous  substance  has  been  deposited  so  as  to  irregularly  surround 
it,  in  consequence  of  syphilitic  inflammation.  The  new  bone  has  becoiiie  of  dense 
compact  texture  like  the  wall  of  the  shaft  itself,  but  a  faint  line  (in  parts,  however, 
interrupted)  marks  the  limits  of  the  two.  Neither  the  wall  itself  nor  the  interior 
of  the  tibia  is  in  any  way  affected.  3113 

544.  A  right  tibia,  the  shaft  of  which  is,  for  a  distance  exceeding  its  middle  third, 
slightly  increased  in  size  by  a  deposit  of  new  bone,  which,  upon  the  inner  or  subcu- 
taneous aspect,  has  a  longitudinally  grooved  surface,  and  upon  the  others  has  become 
smooth  or  covered  with  broad  plates"  of  compact  osseous  tissue.  The  texture  of 
the  added  bone  is  dense,  like  that  forming  the  wall  of  the  shaft  itself,  with  which 
the  section  shows  it  to  have  become  iudistinguishably  blended.  3891 

545.  A  left  tibia  and  fibula,  the  shaft  of  the  former  uniformly  enlarged  for  about  its 
middle  two-fourths  by  a  syphilitic  deposition  of  new  bone  on  its  surface.  Pos- 
teriorly, and  in  a  less  degree  on  the  outer  aspect,  the  surface  of  the  new  bone  is 
smooth  and  more  nearly  resembles  that  of  the  unaffected  parts  than  in  front,  where 
the  new  bone  is  deeply  grooved  and  perforated.  The  section  shows  the  new  and 
the  old  bone  to  have  become  uniformly  blended  ;  the  compact  tissue  of  the  shaft 
has  been  inflamed,  and  is  in  places  more  porous  than  natui-al.  The  fibula  is  quite 
healthy.  3055 

546.  A  left  tibia,  upon  the  front  of  which  there  is  a  long  oval  node  corresponding 
with  the  middle  third  or  more  of  its  shaft.  The  bone  presents  an  unusual 
curvature  forwards  which  is  probably  independent  of  the  disease.  3000 

647.  A  left  fibula,  having  a  prominent  oval  node  upon  its  outer  surface  about  5  cm. 
below  the  upper  end.  There  is  also  a  less  regular  and  prominent  deposit  upon 
its  inner  surface  at  the  same  level.  1925 

548.  A  right  fibula,  the  shaft  of  which,  towards  its  lower  end,  presents  a  long 
fusiform  enlargement  in  consequence  of  the  formation  of  new  bone  upon  it,  as  a 
result  of  syphilitic  inflammation. 

549.  A  left  fibula,  almost  the  whole  length  of  the  shaft  of  which  presents  an  irregukr 
deposit  of  new  bone,  resulting  probably  from  syphilitic  periostitis.    The  deposit  is 
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most  abundant  along  the  anterior  surface.  At  a  short  distance  from  the  lower 
Td  one  of  the  bony  outgrowths  presents  a  smooth  ivory-hke  surface.  2981 

fi-iO  A  left  fibula,  the  middle  third  or  more  of  its  shaft  irregularly  enlarged  iu  con- 
^  se«  inflammation;  the  new  bone  formed  upon  at  has,  for  the 

most  part,  a  close  compact  exterior  like  tlie  rest  of  the  sliatt. 

"ii^l  A  left  tibia  in  longitudinal  section,  upon  the  shaft  of  which,  except  at  its  upper 
and  lower  ends,  new  bone  has  been  formed,  as  in  some  of  the  preceding  specimens. 
Anteriorly  the  new  layer,  which  is  throughout  of  compact  textm-e,  has  been 
pitted,  toWards  its  upper  part,  by  ulceration,  so  as  to  have  a  coarse  open,  net-iike 
structure.  On  the  anterior  part  of  the  inner  surface  there  is  an  oval  circumscribed 
area  slightly  raised  above  the  surrounding  bone,  and  having  a  healing  cancellated 
surface  ;  this  probably  corresponded  with  an  ulcer  of  the  integument.  3041 

552  A  right  tibia,  on  the  front  of  which,  opposite  the  middle,  there  is  a  slightly 
raised  syphilitic  node,  the  surface  of  which  has  been  eroded  by  ulceration.  1313 

553.  A  left  tibia  presenting  changes  similar  to  the  preceding,  except  that  they  are  all 
of' considerably  greater  extent.  The  ulceration  has  penetrated  unevenly  to  the 
surface  of  the  shaft,  and  has  almost  isolated  portions  of  the  new  osseous  tissue, 
which  stand  out  from  the  rest,  and  are  encompassed  by  deep  ulcerated  grooves. 
A  short  distance  higher  up  a  small  portion  of  the  wall  of  the  tibia,  together  with 
the  superficial  part  of  the  subjacent  cancellous  tissue,  has  been  destroyed  by 
ulceration,  and  similar  though  smaller  apertures  exist  in  its  posterior  wall. 

554.  The  upper  half  of  a  right  tibia,  the  inner  surface  of  which  is,  for  a  distance 
of  about  8  cm.,  depressed  and  very  uneven,  having  been  eroded  by  ulcera- 
tion, which  has  most  probably  commenced  in  a  deposit  of  new  bone  upon  it,  but 
has  almost  everywhere  exceeded  the  limits  of  the  latter,  and  inferiorly  has 
advanced  into  the  unaltered  tissue  of  the  shaft. 

555.  A  left  tibia  in  longitudinal  section,  the  shaft  of  Avhich  is,  for  the  greater  part 
of  its  length,  enveloped  by  a  deposit  of  new  bone,  the  result,  probably,  of  syphilitic 
inflammation,  which  has  afEected  its  entire  substance  and  led  to  the  partial  filling 
of  the  medullary  canal  with  osseous  tissue. 

All  the  parts  are  of  nearly  uniform  compact  texture,  no  distinction  between  them 
being  now  recognizable.  On  its  inner  aspect  the  new  bone  presents  numerous 
close-set  shallow  depressions  and  deeper  undermining  pits,  in  consequence  of 
destruction  of  parts  of  its  substance  by  ulceration.  2998 

556.  A  right  tibia,  diseased  in  a  manner  almost  identical  with  the  preceding  and 
probably  from  the  same  patient,  the  two  bones  being  almost  symmetrically  affected. 

2997 

557.  A  right  tibia  in  vertical  section.  The  whole  length  of  the  shaft  is  enlarged  as  the 
result  of  a  deposit  of  new  bone  on  its  surface.  The  surface  of  the  deposit  is  iu 
most  parts  smooth  and  compact,  and  in  section  the  new  bone  is  indistinguishable 
from  the  original  compact  tissue.  A  considerable  formation  of  cancellous  bone 
has  taken  place  in  the  medullary  canal.  7282 

558.  A  right  tibia.  An  undulating  layer  of  new  bone  has  been  formed  upon  the 
middle  third  or  more  of  its  shaft,  thickest  on  the  inner  and  posterior  surfaces,  in  con- 
sequence, probably,  of  syphilitic  inflammation.  On  the  inner  aspect,  towards  the 
lower  end  of  the  deposit,  is  a  raised  circular  area,  iu  its  centre  composed  of  firm, 
curling,  yet  delicate  lamellee,  and  formed  probably  in  an  ulcer  of  the  integument. 

2972 
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559.  The  upper  half  of  a  right  tibia,  presenting  upon  its  inner  aspect  several  cud- 
haped  depressions  and  deeply  spreading  piti,  in  consequence  ^f  lo  s  o  tub- 
tance  from  ulceration,  probably  syphilitic.  The  ulceration  has  passed  through 
a  wide-spi^ad  deposit  ot  new  bone  into  the  subjacent  part  of  the  shaft;  he 
osseous  substance  lining  the  n  cers  is  very  light,  delicately  reticular,  and  friable! 
C  ose  below  the  inner  condylar  surface  is  a  large  depression,  irregular  in 
Outline  and  surface,  which  has  resulted  from  ulceration;  combined,  probably 
with  necrosis  of  portions  of  the  exposed  and  undermined  cancellous  tissue.  3888 

660.  A  left  tibia,  on  the  inner  aspect  of  which,  a  short  distance  below  the  middle 
IS  a  deep  irregular  depression  caused  by  ulceration,  which  has  at  certain  points 
penetrated  to  the  interior  of  the  shaft  (some  of  the  cancellous  tissue  within 
which  has  also  been  involved),  and  has  resulted,  probably,  from  syphiUtic  in- 
flammahon.  The  ulcerated  surface  is  imperfectly  cove-ed  with  a  lamina  of  very 
delicately  cancellated  new  bone.  The  lower  half  of  the  shaft  of  the  tibia  is 
o\erlaid  with  a  thin  deposit  of  osseous  substance,  which  has  almost  everywhere 
a  close  or  compact  surface  and  extends  upwards  along  the  outer  aspect  of  the 
bone.  5^59 

561.  A  left  tibia,  the  wall  of  which  is,  for  its  upper  half,  perforated  in  numerous 
places  by  large  ulcerated  apertures  of  various  shapes  and  sizes,  the  largest  being 
4  cm.  in  length.  Considerable  parts  of  the  interior  of  the  bone  have  been 
destroyed,  and  on  the  articular  surface  are  the  openings  of  several  winding 
spaces  which  communicate  with  the  larger  cavity  below.  The  ulcerated  surfaces 
are  for  the  most  part  lined  with  a  dry  crumbling  laj^er  of  new  bone.  5151 

562.  A  right  tibia,  the  shaft  of  which  is  almost  uniformly  enlarged  by  deposition  of  new- 
bone,  and  much  increased  in  weight  by  condensation  of  the  added  osseous  tissue. 
On  the  inner,  subcutaneous,  aspect  is  a  series  of  irregularly  circular  or  oval, 
shallow  depressions,  the  lowest  three  of  them  nearly  equal  in  size,  and  each  about 
1-5  cm.  in  diameter.  The  surfaces  of  the  depressions  are  formed  by  a  granulated 
layer  of  new  bone,  the  component  parts  of  which  are  closed  with  compact  tissue ; 
the  depressions  probably  corresponded  with  long-standing  ulcers  in  the  in- 
tegument. 

663.  A  right  tibia,  the  shaft  of  which  has  been  increased  in  size  by  the  formation  of 
new  bone  upon  it  and,  as  a  result  of  infiammatiou  long  affecting  its  substance, 
converted  into  a  ponderous  sohd  mass  by  the  consolidation  of  all  its  parts  after 
filling  of  the  medullary  cavity  with  new' bone.  Anteriorly,  about  its  middle,  the 
surface  is  irregularly  ulcerated.  5010 

564.  A  tibia,  which  shows  various  effects,  probably  due  to  syphihtic  disease.  Upon 
its  middle  two-fourths  new  bone  has  been  accumulated,  so  as  to  form  a  long  knobbed 
or  lobed  mass,  the  surface  of  which  has  been  made  still  more  uneven  by  ulceration. 
Above  this  the  tibia  presents  a  long  deep  notch,  due  to  loss  of  substance  from 
ulceration,  combined  perhaps  with  necrosis.  The  femur  was  ankylosed  to  the 
tibia  by  bone,  aud  in  forcibly  separating  the  bones  fragments  of  the  condyles 
remained  attached  to  the  tibia.  The  astragalus  and  tibia  have  also  become 
ankylosed  after  considerable  destruction  of  their  contiguous  parts. 

There  is  no  history  to  the  specimen. 

565.  A  vertical  section  of  the  lower  part  of  a  right  tibia,  astragalus,  and  os  calcis, 
together  with  the  overlying  skin  of  the  inner  aspect  of  the  limb.  The  compact 
tissue  of  the  tibia,  with  the  exception  of  the  most  superficial  lamelliB,  has  assumed 
a  widely  open  cancellous  structure,  as  the  result  of  chronic  inflammation.  The 
interior  of  the  bone  is  occupied  by  a  dense  gummatous  mass  7  cm.  in  length ; 
at  its  centre  the  gumma  is  1  cm.  in  diameter,  .and  enlarges  below,  where  it 
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reaches  to  within  1  cm.  of  the  articular  surface.    The  head  of  the  astragalus  has 
been  extensively  destroyed  by  ulceration.    The  astragalus  and  os  calcis  are 
ankvlosed  by  bone,  and  their  cancellous  substance  presents  numerous  smal 
areyish  deposits  of  gummatous  tissue.    The  integument  is  extensively  scan-ed  and 
ulcerated ;  in  the  lower  part  of  the  ulcer  the  carious  remains  of  the  head  of  the 
astra<^alu8  are  exposed,  and  immediately  above  this  an  opening  leads  mto  the 
anlde'-joiut,  the  cartilage  of  which  is  eroded  on  the  astragalus.  04»U 
S  E   a  married  woman,  aged  48,  was  admitted,  under  Mr.  Marshall  April  10,  1880.  For 
"seven  or  elRlit  years  she  bad  been  subject  to  ulcers  on  legs  and  other  parts  o   body,  ^o 
other  evidence  of  syphilis.    Only  child  died  at  B  >nonths  of  inflam,uation  of  lungs  ;  no 
miscarriages.    Ulcer  on  right  leg  extended  from  junction  ot  middle  and  lower  thirds  to 
within  U  in.  of  toes;  parts  of  tarsal  and  metatarsal  bones  were  exposed  in  ulcer,  and  had 
necrosed.     Amputation  was  performed  through  middle  of  leg.     Discharged  on  July  1. 
(Mr.  Marshall's  Case-books,  1880,  vol.  ii.  p.  261.) 

566.  A  right  femur,  upon  the  inner  aspect  of  the  shaft  of  which,  and  extending  over 
about  its  middle  third,  is  a  long  oval  swelling  rising  some^vhat  abruptly  from  the 
surface,  having  a  compact,  almost  smooth  exterior,  and  deposited  as  a  result 
of  syphihtic  inflammatiou.  There  are  two  or  three  slightly  raised  deposits  of  similar 
dense  bone  upon  the  anterior  surface,  and  another  ill-defined  wide-spread  deposit 
exists  on  the  inner  aspect  a  short  distance  below  that  first  described.  In  the 
situation  of  the  insertion  of  the  lowest  part  of  the  adductor  maguus  a  conical 
mass  of  bone  has  grown  upon  the  upper  part  of  the  inner  condyle.  1327 

The  other  femur  from  the  same  patient  is  preserved  as  No.  264.  It  is  fractured  a  short  distance 
below  its  middle,  and  shows  no  signs  of  repair.  The  patient  died  fourteen  days  after  the 
injury.  He  was  suffering  from  the  effects  of  mercury  at  the  time.  There  is  uo  history  as  to 
how  the  bone  was  broken. 

567.  A  right  femur,  on  the  middle  third  of  which,  upon  its  inner  aspect,  there  is  a 
long  oval  node,  very  dense  in  texture,  and  like  the  wall  of  the  shaft  itself ;  its 
surface  is  irregularly  channelled  with  vascular  grooves.  3002 

568.  A  right  femur.  An  oval  circumscribed  layer  of  osseous  tissue  has  been  deposited 
upon  the  middle  third  of  its  inner  surface,  and  an  elongated  irregular  mass,  about 
13  cm.  in  length,  continuous  with  it,  upon  its  posterior  aspect,  in  consequence, 
probably,  of  syphilitic  inflammatiou.  The  portion  last  mentioned  is  obliquely 
perforated  by  a  large  oval  channel.  3325 

569.  The  lower  part  of  a  right  femur,  the  inner  side  and  front  of  which  present  a 
slight  wide-spread  enlargement,  due  to  the  formation  of  new  bone  on  it  as  a 
result  of  syphilitic  inflammation.  The  new  osseous  tissue  has  a  uniformly  smooth 
compact  surface.  226 

570.  A  left  femur,  the  inner  side  of  which  is  enlarged  for  a  distance  of  about  15  cm. 
by  an  oval  deposit  of  uniformly  compact  new  bone,  probably  a  syphilitic  node  ; 
the  anterior  surface  of  the  deposit  is  obliquely  furrowed  and  pierced  by  large 
vascular  channels,  so  as  to  have  a  fasciculated  character.  The  section'  shows 
the  compact  tissue  of  the  shaft  to  be  unnaturally  porous,  and  the  new  bone  is 
indistinguishably  blended  with  the  old.  The  medullary  canal  is  slightly  diminished 
in  size ;  the  wall  of  the  femur  for  its  upper  two-thirds  is  thicker  than  natural, 
but  the  new  osseous  tissue  has  been  formed  in  greatest  amount  on  the  inner 
side  in  the  situation  first  noticed.  2993 

571.  A  left  femur,  almost  the  whole  shaft  of  which  is  enlarged,  and  has  an  uneven 
smuous  outline  in  consequence  of  the  deposition  of  new  boue  upon  it  in  variouslv- 
siKed  oval  and  encircling  masses,  probably  as  a  result  of  syphilitic  inflammation  • 
the  wall  of  the  shaft  is  also  less  dense  than  natural,  or  in  places  cancellated' 
showing  It  to  have  been  involved  in  the  inflammatory  process.  The  ereit 
trochanter  has  been  partly  destroyed  by  ulceration.  2995 


122 


SYPHILITIC  DISEASE  OF  SOKB. 


^"^olli^'In^^-nT  *Tr"  Patient,  showing  changes  which  closely  coincide 

boll,  1,1  Kind  and  degree  with  those  in  the  preceding  specimen.  ^  3010 


573. 

as  t 


A  right  temur,  increased  in  size  and  weight  by  the  deposition  of  bone,  probably 
he  result  ot  syphilis,  upon  the  surface  of  its  shaft,  in  consequence  of  long- 
continued  inflamination  The  new  bone  has  a  compact  surface,  on  the  sidfs 
a  most  smooth  or  slightly  undulating,  on  the  front  perforated  with  large  vascular 
channels  which  run  for  the  most  part  in  an  upward  and  outward  direction. 


Syphilitic  Disease  oe  the  Skull. 

574.  The  skull  of  a  young  adult,  in  which  extensive  changes  have  occurred  from 
syphilitic  disease.  The  frontal  and  parietal  bones  are,  over  several  large  irregular 
areas,  pitted  and  excavated  by  ulceration,  which  has  in  places  extended  beneath 
the  outer  table  into  the  diploe  so  as  to  undermine  the  outer  table,  the  sharply- 
edged  ragged  borders  of  which  overhang  the  ulcerating  surface  beneath.  At 
certain  spots  these  edges  are  slightly  raised  by  a  line  of  new  bone  formed  on 
them  in  short  minute  parallel  rods,  which  radiate  from  the  centre  of  the  aperture. 
At  the  junction  of  the  basilar  process  of  the  occipital  bone  and  the  body  of  the 
sphenoid  there  is  a  deep  ulcerated  pit,  which  probably  corresponded  with  an  ulcer 
of  the  pharynx.  Above  the  external  angular  process  of  the  frontal  bone  on  the  right 
side  is  a  slightly  depressed  circular  area,  the  osseous  tissue  forming  the  base  of  which 
is  compact,  yec  not  smooth  like  the  surface  of  the  bone  around ;  in  the  centre  of 
this  is  a  small  irregular  smooth-edged  aperture,  the  opening  apparently  of  a  more 
deeply  ulcerated  space  in  the  diploe.  3240 

575.  The  roof  of  a  skull,  perforated  in  many  places  by  ulceration,  which  has 
penetrated  its  entire  thickness  without  spreading  in  the  lateral  direction ;  around 
the  irregular  apertures  so  made  the  outer  table  is  superficially  ulcerated.  Internally 
in  several  situations,  far  removed  from  the  seats  of  the  disease  on  the  exterior, 
the  surface  is  pierced  with  small  holes,  which  have  coalesced  to  form  much  larger 
irregular  gaps  in  the  inner  table  and  diploe,  the  former  of  which  is,  moreover,  in 
some  of  these  situations  extensively  undermined.  Around  a  perforation  above 
the  right  orbit  healing  has  occurred,  and  the  bone  is  smooth.  There  are  two  or 
three  ivory-like  areas  on  the  parietal  bones.  3129 

576.  The  roof  of  a  skull,  upon  which,  in  several  situations,  syphilitic  gummata  have 
been  formed,  by  the  deep  extension  of  which  the  bone  has  in  places  been  com- 
pletely perforated.  The  syphilitic  growths  appear  externally  as  irregular,  wide- 
spread, lowly-raised  patches  of  tough,  white,  fibroid-looking  substance,  in  the 
deeper  part  of  some  of  which  osseous  substance  has  been  formed.  In  places  the 
new  growth  has  been  removed  from  the  subjacent  bone  (to  which  it  firmly  adheres), 
the  surface  of  the  skull  being  in  these  situations  ulcerated,  as  in  No.  574.  One  of 
the  patches  is  seated  in  the  middle  line  upon  the  posterior  part  of  the  frontal  bone ; 
the  others  are  arranged,  with  a  slight  approach  to  symmetry,  round  the  middle 
parts  of  the  skull.  Upon  the  inner  surface  similar,  yet  more  extended,  pat<;hes 
exist ;  but,  though  more  extensive,  they  nevertheless,  for  the  most  part,  correspond 
in  position  with  those  situated  upon  the  exterior.  The  skull  itself  is  of  natural 
thickness  and  density,  nor  does  either  its  outer  or  its  inner  surface,  except  where 
altered  by  the  growths  described,  present  any  noteworthy  change.  In  the  right 
half  of  the  frontal  bone,  near  its  posterior  part,  there  is  an  irregular  aperture 
about  2  cm.  in  diameter,  closed  Avith  tough  fibrous-looking  tissue  like  that 
existing  upon  the  surface  in  other  ])arts ;  the  edges  of  this  aperture,  where 
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esuosed  bv  separatiou  of  the  uew  tissue,  are  sharp,  fiiuuous,  and  toothed.  On 
the  left  side  there  is  shown  part  of  a  second  perforation,  haying  similar  characters 
but  situated  more  externally  and  lower  than  that  just  described.  2053 

577  The  roof  of  a  skull,  in  the  middle  line  of  which,  and  about  midway  between 
the  ends  of  the  sagittal  suture,  is  an  irregular  depression  with  a  uniformly 
compact  surface  resembling  that  of  the  bone  around,  and  resultnig,  probably, 
froiu  the  healing  oE  a  syphilitic  ulcer,  which  has  extended  inwards  in  places 
as  far  as  the  internal  table.  The  interior  of  the  skull  is  unaltered,  except  in 
being  slightly  increased  in  vascularity  opposite  the  seat  of  disease.  There  is 
another  ulcer  which  has  healed  near  the  anterior  and  upper  angle  of  the  left 
parietal  bone;  the  portion  of  the  suture  in  its  neighbourhood  is  obliterated. 
A  third  almost  healed  ulcer  is  situated  on  the  frontal  bone  above  the  glabella,  and 
is  marked  by  a  smooth  shallow  depression,  the  left  margin  of  which  presents  a 
worm-eaten  appearance.  3267 

578.  The  roof  of  a  skull,  showing  three  separate  syphilitic  ulcers,  in  all  of  which 
healing  appears  to  have  been  complete.  One,  situated  near  the  centre  of  the 
frontal  bone,  appears  as  an  almost  circular  depression  3  cm.  in  diameter,  with 
a  smooth  surface  and  rounded  shelving  edges,  compact  in  texture.  A  second 
smaller  depression  occupies  the  antero-superior  angle  of  the  right  parietal  bone. 
A  third  depression,  irregularly  quadrilateral  in  outline,  lies  between  the  left 
parietal  eminence  and  the  sagittal  suture.  In  the  centre  of  this  depression  the 
bone  is  completely  perforated.  A  thin  layer  of  compact  new  bone  covers  the 
inner  surface  of  the  frontal  bone. 

579.  cranium,  in  which  both  the  parietal  bones,  and  in  a  less  degree  the  frontal, 
ai'e  deeply  phted  and  overrun  with  branching  and  undermining  furrows,  in 
consequence  of  syphilitic  ulceration.  The  edges  of  the  portions  thus  almost 
isolated  are  smoothly  rounded,  and  superficially  tuberculated  by  the  formation 
of  new  bone  upon  them.  The  ulcerated  surfaces  are  in  some  places  healed 
and  compact,  in  others  coated  with  a  thin  layer  of  new  bone  with  firm,  close, 
curling  lamellae.  In  a  few  situations,  as  upon  the  lower  part  of  the  frontal 
bone,  and  in  a  few  isolated  areas  near  the  front  of  the  left  parietal,  the  edges 
of  the  ulcers  are  sharply  toothed  and  overhang  the  surface  beneath,  in  which 
ulceration  is  still  advancing.  In  the  deepest  parts  of  the  different  depressions  the 
ulceration  has  extended  through  the  entire  thickness  of  the  bone,  the  roof  of  the 
skull  being  extensively  perforated  and  sieve-hke.  3239 

580.  The  upper  part  of  a  skull.  In  the  lower  portion  of  its  left  half  the  frontal 
bone  presents  changes  similar  to  the  preceding  specimen  ;  and  each  parietal  bone 
is  perforated  over  a  small  spot  in  the  neighbourhood  of  its  eminence.  Thin  patches 
of  dense  new  bone  have  been  formed  on  the  inner  surface  of  the  parietal  bones 
along  the  course  of  the  longitudinal  sinus.  3255 

581.  A  skull-cap.  The  sm-face  of  the  frontal  bone  has,  in  its  right  half  or  more 
been  made  rough  and  coarsely  reticular  by  ulceration,  which  has  extended  ir- 
regularly through  the  outer  table ;  the  edges  of  the  portions  of  the  outer  table 
which  he  between  and  around  the  ulcerated  parts  are  smoothly  rounded,  and  their 
surface  tuberculated  or  undulatory  ;  in  a  few  situations  the  depressed' ulcerated 
surface  is  closed  with  a  corresponding  thick,  uneven,  compact  layer.  On  the  inner 
aspect  similar  changes,  but  affecting  a  very  much  smaller  area,  exist.  Although 
the  diseased  patches  externally  correspond  in  position  with  those  on  the  interior 
the  skull  is  nowhere  perforated.  ^ggQ 

582.  The  roof  of  a  skull,  on  the  frontal  eminences  of  which  are  two  ulcers  that 
on  the  left  extending  through  the  superficial  layers  of  the  outer  table  only'  that 
on  the  right  much  larger,  and  in  places  reaching  the  diploe.    The  border  o'f  the 
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last  ulcer  is  straggliug,  notched,  and  slightly  undermined-  in  its  centrP  fhpr«  ;« 

as^f  tK:t-^"^t"  which  relinTallrtttltetdh 

f  1  K  having  spread  annularly  round  it.    The  inner  table  of  the 

nT^  ble  t:^r"'j'  ""'T^  ''  \'^  '  ^^^'^  ^-^stance    and  sl^a 

neu  bone  has  been  formed  on  the  inner  surface  of  the  right  parieta   bone  in  the 

oftt'fl^lf boTe'T"  i   1^^''  ''I ^^^r  ^P"^'  -  beLa^hfhe  eminence 

ot  tne  tiontal  bone,  the  skull  is  superficially  ulcerated.  116 

583.  The  roof  of  a  skull,  from  the  frontal  part  of  which  an  irregular  sequestrum 
Jfh  "h  "A^"  F'"'"'       ";"er  table,  has  been  detached;  the  uneven  suXe  from 
.1.       T  IS  nearly  everywhere  smoothlv  healed,  and  the  sharp- 

nes  of  the  overhanging  edge  of  the  outer  table,  except  at  the  upper  part,  removed  • 
m  the  situation  last  mentioned  the  ulcerating  process  is  appaLntly  stm  in 
progress,  and  has  undermined  the  outer  table  and  a  portion  of  the  subiacent 
diploe  so  as  to  have  almost  isolated  the  latter.  A  short  distance  above  the  anterior 
inferior  angle  of  the  right  parietal  bone  is  a  shallow,  smoothlv  rounded  excavation, 
probably  the  cicatrix  left  after  the  absorption  of  a  subperiosteal  gumma  which  has 
destroyed  a  portion  of  the  subjacent  compact  table.  The  inside  of  the  skull-cap 
is  in  places  lined  with  a  thin  layer  of  hard  new  bone ;  the  proper  substance  of  the 
skull  IS  unaffected.  33o5 

^^1^"  sj^ull-cap,  in  which  five  elongated  apertures,  the  largest  about  6  cm.  in 
length,  have  resulted  from  ulceration  and  the  removal  of  portions  of  the  bones 
after  necrosis  The  margins  of  the  apertures  in  the  outer  table  are  smoothly 
healed,  as  is  also  an  extensive  ulcerated  surface  on  the  right  side  of  the  largest  of 
them .  In  the  middle  line  an  irregular  sequestrum  of  the  frontal  bone  lies  detached 
between  the  outer  and  inner  tables ;  the  lower  end  of  the  necrosed  portion  cor- 
responds with  an  ulcerated  aperture  in  the  outer  table,  close  above  the  margin  of 
the  orbit ;  its  upper  end,  with  the  lower  border  of  the  aperture  in  the  middle  line 
next  above  it.  The  aperture  above  the  orbit  opens  into  the  frontal  sinus.  Ill 
The  patient  was  a  sailor,  who  had  fallen  from  a  height  on  his  head  ;  he  was  more  than  once 
treated  with  mercury,  but  the  disease,  by  competent  authority,  was  not  considered  syphilitic. 

585.  The  roof  of  a  skull,  upon  the  inner  surface  of  the  frontal  part  of  which  a  thick 
tuberculated  layer  of  bone  has  been  formed.  The  new  bone  does  not  extend  up 
to  the  middle  line ;  its  limits  are  well  defined,  and  in  some  places  the  border  of  the 
deposit  slightly  overhangs  the  inner  table.  The  surface  of  the  new  bone  is  distinctly 
striated  in  a  direction  forwards  and  outwards,  conformably  with  the  folds  and  fibres 
of  the  dura  mater.  There  is  no  general  thickening  of  the  skull,  but  at  the  middle 
of  the  sagittal  suture  are  two  slightly  raised  osseous  nodes,  and  the  outer  table  in 
the  lower  frontal  region  is  almost  ivory-like  in  density.  3246 

586.  Part  of  a  frontal  bone,  upon  the  inner  surface  of  which  a  similar,  but  thicker 
and  more  extensive,  deposit  of  new  osseous  tissue  has  been  formed.  On  the  right 
side  two  nipple-like  prominences  of  bone  project  beyond  the  general  surface,  and 
in  the  middle  line  and  along  the  line  of  the  coronal  suture  the  osseous  deposit  is 
thin  and  smooth.  The  anterior  section  shows  that  the  new  bone  is  indis- 
tingnishably  blended  with  the  old,  and  that  the  diploe  is  more  compact  than 
natural.  7259 

587.  Part  of  the  left  half  of  a  frontal  bone,  upon  the  inner  surface  of  which  a  deposit 
of  new  bone,  similar  to  that  in  the  two  preceding  specimens,  has  been  formed. 

It  is  probable  that  in  this  and  the  two  preceding  specimens  the  new  bone  baa  been  deposited 
as  the  result  of  chronic  syphilitic  inflammation  of  the  bone  and  dura  maler. 

588.  The  bones  of  the  face,  with  adjacent  portions  of  the  frontal,  sphenoid,  and 
temporal  bones.    The  external  table  of  the  frontal  bone  is  irregularly  destroyed 
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and  undermined  by  ulceration,  which,  in  places,  has  penetrated  more  deeply  into 
ks  substance    on  each  side  the  lower  part  of  the  frontal  sinus  has  been  opened. 
Areas  of  bone  isolated  by  the  ulceration  which  has  spread  round  them,  and  un- 
altered in  appearance,  remain  scattered  over  the  ulcerated  surface.    Ot  the  nasal 
bones  no  part  remains  ;  and,  after  considerable  destruction  of  their  surfaces  the 
nasal  processes  of  the  superior  maxillary  bones,  together  with  the  front  ot  the 
hard  palate  and  adjoining  portion  of  the  alveolar  border,  have  been  almost  com- 
pletely separated  after  necrosis,  being  connected  only  by  two  slender  pedicles  near 
the  inner  margins  of  the  orbits  with  the  bone  around.  -oO« 
From  a  female  patient,  doubtless  suiferiug  from  syphilis.     She  had  taken  much  mercury. 
Some  doubt  as  to  the  syphilitic  nature  of  the  disease  is  expressed  in  the  original  description 
of  the  specimen,  because  the  hymen  was  found  after  death  to  be  perfect. 

589.  Portions  of  the  bones  forming  the  roof  of  a  skull,  together  with  parts  of  the 
na'sal  bones,  which  were  removed  from  a  patient  affected  with  syphilis.  All  of 
them  bear  marks  of  having  been  extensively  ulcerated  before  their  necrosis  and 
separation.  ^^^^ 

590.  Two  sequestra,  the  larger  measuring  7  cm.  by  5  cm.,  detached  from  the 
roof  of  a  skull.  They  include  the  outer  table  with  a  small  proportion  of 
the  diploe,  and  in  one  place  the  entire  thickness  of  the  bone  ;  in  the  last  situation 
the  inner  table  is  extensively  undermined,  the  diploe  having  been  destroyed  by 
ulceration  in  excess  of  either  table.  5416 

These  specimens  differ  from  most  syphilitic  sequestra  of  the  skull  in  that  they  exhibit  but  slight 
signs  either  of  inflammation  or  of  ulceration  of  the  outer  table  previous  to  necrosis  ;  in  some 
parts  the  vascular  canals  are  enlarged,  but  beyond  this  nothing  more  is  recognizable.  They 
resemble  more  closely,  therefore,  sequestra  which  have  exfoliated  as  the  result  of  injury. 
From  a  woman  who  sufiered  from  syphilis. 

591.  Part  of  a  skull,  including  the  bones  and  cartilages  of  the  left  nasal  fossa.  The 
frontal  bone  is  thickened  and  sclerosed ;  the  body  of  the  sphenoid  is  similarly 
affected,  and  the  surface  of  the  dorsum  sellfe  is  eroded.  The  anterior  and  lower 
part  of  the  septum  of  the  nose  has  been  destroyed,  and  the  posterior  border  ex- 
cavated. Considerable  loss  of  substance  has  occurred  in  the  palate  processes,  and 
the  mucous  membrane  covering  the  hard  palate  presents  a  small  oval  perforation. 
The  lower  parts  of  the  nasal  bone  and  the  nasal  process  of  the  superior  maxilla 
have  been  destroyed.  6858 

E.  F.,  a  man  aged  33,  was  admitted  into  U.  C.  H.,  under  the  care  of  Mr.  Hill,  October  21, 1882. 
The  bridge  of  the  nose  was  depressed  ;  there  was  purulent  offensive  discharge  from  both 
nostrils,  and  a  perforation  opening  into  the  lelt.  Sinuses  leading  to  bare  bone  on  upper  and 
lower  margins  of  left  orbit  and  on  left  zygoma ;  scarring  of  right  cheek  ;  pus  in  both  con- 
junctival sacs,  and  opacity  of  right  cornea.  Subsequently  superficial  abscesses  formed  and 
were  opened  in  the  thigh,  back,  neck,  and  forearm.  Diarrhoea  set  in  on  October  26.  On 
November  3  the  patient  was  drowsy  and  remained  so.  The  temperature  varied  between  97° 
and  105°-2  ;  on  iJiovember  24  a  rigor  occurred.  Death  on  November  25.  No  abscesses  were 
found  in  any  of  the  viscera.  The  apex  of  the  right  lung  was  libr.jid  and  contained  small 
collections  of  caseous  pas.  The  membranes  at  the  base  of  the  brain  were  thick  and  opaque. 
(Mr.  Hdi's  Case-books,  1883,  p.  454.) 

592.  A  left  upper  jaw,  the  inner  wall  of  which  has  been  completely  destroyed, 
probably  as  the  result  of  syphilis.  The  mucous  membrane  lining  the  antrum  is 
thickened. 

From  the  dissecting-room. 

593.  Parts  of  the  palate  processes  of  the  superior  maxillary  bones,  which  were 
removed  through  the  no^e.  Previously  to  their  separation  their  inferior  surface 
has  been  turro  .ved  and  pitted  by  ulceration. 

From  a  syphilitic  paliant. 
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slightly  uneven  or  undu  a hng  surlace,  which  has  originated,  probably  a  the 
restdt  o  syphihtic  penostitjs  Beneath  the  i.argins  of  the  n'e^  bone  the  nner 
table  of  the  skull  is  readily  traceable,  but  beyond  this  the  nexy  bone  is  in- 
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596.  The  roof  of  a  skull,  the  outer  table  of  which  is  perforated  over  a  large  extent 
with  nuiueroiis,  small,  close-set,  circular  apertures,  the  largest  about  1  mm 
in  diameter,  and  which  by  their  coalescence  have  formed  larger  ones  of  less 
regular  shape  and  with  minutely  scalloped  or  crenated  edges.  The  larger 
openings  are  collected  into  irregular  ill-defiued  groups  distributed  chiefly  over 
the  parietal  and  frontal  eminences,  and  correspond  with  the  central  portions  of 
the  subperiosteal  gummata,  in  which  the  disease  commenced:  the  smaller 
apertures  are  enlarged  vascular  canals,  but  no  line  of  demarcation  can  be 
drawn  between  these  and  the  larger  ones.  The  smallest  are  traceable  in 
all  stages  to  the  larger,  and  the  larger  to  the  more  extensive  irregular  apertures 
formed  by  their  confluence.  The  syphilitic  growth  was  probably  commensurate 
with  the  whole  of  the  bone  so  altered,  New  osseous  tissue  has  been  formed  at 
many  parts,  chiefly  around  or  in  the  vicinity  of  the  ulcerating  patches,  but  in  other 
parts  in  the  midst  of  them,  as  if  for  the  purpose  of  repair.  The  new  bone  is  most 
abundant  about  the  frontal  region:  but  on  the  inner  table,  at  parts  corresponding 
with  the  disease  on  the  exterior,  a  thin  layer  of  porous  or  minutely  reticulatecf 
yet  hard,  bone  has  been  formed.  The  whole  of  the  frontal  bone  and  the  central 
parts  of  the  parietal  bones  are  considerably  increased  in  thickness  and  densitv 
rendering  the  calvaria  much  heavier  than  natural.  3250 

The  irregularity  of  the  process  is  well  marked  ;  growth  of  new  bone,  ulceration,  and  chronic 
inflammation  of  the  proper  osseous  substance,  leading  to  sclerosis,  are  all  in  progress  at  one 
time  and  in  different  parts  of  the  sauie  bone. 

597.  The  roof  of  a  skull,  showing  on  its  outer  surface  countless  minute  circular 
pits,  which  in  places  have  coalesced  to  form  larger  and  less  regular  secondary  ones, 
spread  over  its  whole  extent  as  far  as  the  margin  of  the  temporal  fossa.  In 
many  situations  the  edges  of  the  pits  are  smoothly  healed  and  shelving,  so  as  to 
form  minute  conical  depressions ;  and  some  of  the  larger  and  more  irregular  of 
them  are  also  smoothly  healed,  whilst  iu  others  the  edges  are  sharp  as  if  punched 
out,  and  slightly  undermined  as  though  ulceration  were  still  in  progress.  As  iu 
the  preceding  specimen,  a  layer  of  new  bone  has  been  deposited  on  tlie  inner 
surlace ;  and  the  several  bones  have  been  greatly  thickened  and  rendered  very 
dense  and  ponderous  by  long-continued  inflammation  of  their  substance.  The 
diploe  of  the  bones  has  become  uniformly  compact  in  texture  and  indistinguishably 
continuous  with  the  tables.  Linear  perforations  are  present  in  the  coronal  and 
sagittal  sutures.  3254 

598.  The  roof  of  a  skull.  The  parietal  bones  towards  the  middle  line,  and  the 
central  part  of  the  frontal  bone  near  the  coronal  suture,  are  irregularly  pitted  by 
ulceration,  which  has,  in  most  places,  extended  into  the  diploe,  and  has,  in  each 
situation,  commenced  apparently  in  closely-adjoining  areas,  which  have  afterwards 
coalesced.  The  ulcerating  surfaces  are  soft  and  easily  crushed.  The  inner  table 
of  the  skull-cap  is  almost  uniformly  more  porous  than  natural,  the  vascular  canals 
being  enlarged  in  consequence  of  chronic  inflammation,  406] 
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S99  A  metopic  skull-cap,  which  has  become  very  dense  and  thickened  from  long- 
continued  inflammation.  In  the  frontal  region,  to  the  left  of  the  frontal  suture,  are 
two  ulcerated  depressions  which  have  healed.  The  edges  of  the  depressions  are 
smoothly  rounded,  and  the  cancellous  tissue  forming  their  bases  is  in  some  places 
partly  and  in  others  completely,  closed  by  thickening  and  coalescence  of  its 
lameilfe.  The  thickening  of  the  outer  table  has  taken  place  unevenly,  and  has  so 
raised  the  surface  for  some  distance  around  the  ulcers  as  to  make  it  slightly  lobed 
and  tuberculated.  3^41 

600.  The  right  half  of  a  skull.  Ulceration  has  destroyed,  with  great  irregularity, 
considerable  parts  of  the  outer  table  of  the  frontal  and  temporal  bones,  and  parts 
of  the  entire  thickness  of  the  mastoid  portion  of  the  Latter,  in  which  a  large 
opening  exists  ;  the  petrous  part  of  the  temporal  bone  is  likewise  deeply  ulcerated, 
the  internal  ear  being  laid  open,  and  the  roof  of  the  tympanum  wholly  destroyed. 
Iq  all  these  situations,  except  that  last  mentioned,  broad  portions  of  the  bones, 
including  in  some  places  the  inner  table,  lie  loose  after  separation  following  their 
necrosis ;  corresponding  with  the  posterior  inferior  angle  of  the  parietal  bone 
a  scale-like  portion  of  the  inner  table  alone,  about  3  cm.  long,  has  been 
detached.  The  whole  skull  is  considerably  thickened,  and  the  diploe  in  many 
places  converted  into  dense  compact  substance.  5355 

601.  A  skull-cap,  on  the  left  side  of  which  an  irregularly  oval  portion,  about 
14  cm.  long  and  8  cm.  in  breadth,  including  the  entire  thickness  of  the  bone,  has 
suffered  necrosis  after  chronic  inflammation  and  ulceration  of  its  substance,  and 
lies  completely  detached  from  the  part  around.  The  surface  from  which  it  has 
been  separated  is  smoothly  healed,  and  on.  both  aspects  overhangs  the  sequestrum, 
which  has  included  somewhat  more  of  the  diploe  than  of  either  table.  On  the 
inner  aspect  of  the  detached  piece  the  edges  of  the  ulcerated  depressions  in  it 
have  been  smoothly  rounded,  and  the  bone  around  them  has  been  coated  with  a 
thin  new  layer  pre^dously  to  its  total  necrosis.  Both  the  skull-cap  itself  and 
the  portion  of  it  which  is  necrosed  are  unnaturally  thick  and  dense  from  chronic 
inflammation.  4255 

602.  The  calvaria  of  an  infant,  the  subject  of  congenital  syphilis.  In  many  parts 
the  parietal  bones  are  unusually  thin,  and  the  lower  part  of  each  is  perforated, 
and  the  surrounding  bone  is  minutely  porous.  The  outer  surface  of  the  bones 
is  the  seat  of  a  very  thin,  widely-distributed,  osseous  deposit.  The  inner 
surface  of  each  parietal  bone  presents  a  lowly-raised  thickening  along  each  of  its 
borders.  5528 

603.  The  calvaria  of  an  infant,  the  subject  of  congenital  syphilis.    On  the  outer 
surface  of  the  frontal  and  parietal  bones  are  irregular  patches  of  very  thin  osseous 
deposit,  producing  a  rough,  sandy  appearance,  obscuring  the  normal  texture  of  the 
bone.     Similar  and  more  marked  deposits  are  present  on  the  inner  surface 
especially  about  the  parietal  eminences.    (From  the  same  case  as  No.  453.)  ' 

7692 


RICKETS. 

Eickets  is  a  disease  of  early  childhood.  Its  essential  feature  as  it  affects  the 
bones  18  a  defect  in  the  pi;ocess  of  ossification,  both  at  the  epiphysial  Sues  and 
beneath  the  per.osteum.  The  most  obvious  external  evidences  of  the  d  ease  are 
the  enlargement  of  the  ends  of  the  bones  (604)  at  the  junction  of  the  shaffc  ^nd 
the  epiphyses  and  the  abnormal  curvature  of  the  shafts  (604).  ExamLation  of 
section  through  the  enlarged  extremity  of  a  rickety  bone  show    a  g       in  ^ase  in 
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thickness  ot  the  zone  of  proliferating  cartilage  and  an  irregularity  in  the  extension 
ot  ossifacation  into  it,  the  new  bone  being  large  in  amount,  but  very  soft  and  sponev 
in  texture  (604,  605).  These  changes  are  best  seen  at  the  anterior  ends  of  the  ribs 
and  at  the  lower  extremities  of  the  radius,  ulna,  and  tibia.  Examination  of  the 
shatt  ot  a  long  bone  shous  that  the  new  osseous  tissue  formed  from  the  periosteum 
IS  soft  and  spongy  (604).  The  healthy  bone  formed  before  the  invasion  of  the 
disease  is  not  softened,  and  is  sometimes  clearly  distinguishable  in  the  mass  of 
diseased  new  bone  (604).  As  the  bone  grows  the  healthy  osseous  tissue  becomes 
gradually  absorbed  in  the  formation  of  the  medullary  canal,  and  at  last  only  the 
soft  rickety  bone  is  left.  The  bones  then  bend  in  the  direction  of  greatest 
pressure,  and  incomplete  (greenstick)  fractures  are  not  uncommon  (608).  The 
curved  bone  receives  support  from  an  abundant  formation  of  new  bone  in  its 
concavity  (620,  621,  622),  In  the  skull  the  same  excessive  formation  of  spongy 
bone  occurs  beneath  the  periosteum,  especially  in  the  position  of  the  frontal  and 
parietal  eminences  and  along  the  edges  of  the  sutures  (612,  613).  When  the 
disease  ceases  ossification  is  rapidly  completed,  and  the  bone  may  become  unusually 
dense.  The  epiphyses  often  unite  earlr,  thus  tending  to  dwarfing  of  the  whole 
body  (615,  616,  618). 

Foetal  Riclcets. — Although  the  signs  of  rickets  rarely  develop  until  after  the  first 
few  months  of  extrauterine  life,  instances  are  occasionally  met  with  in  which  un- 
doubted evidences  of  the  disease  are  present  at  birth  (632). 

604,  The  right  femur  of  a  rickety  child,  divided  longitudinally  with  a  knife.  Its 
shaft  presents  a  long  forward  bend,  the  curvature,  however,  being  less  marked 
posteriorly  than  anteriorly,  owing  to  an  increased  production  of  osseous  tissue 
which  forms  a  sharp  ridge  along  the  concavity  of  the  curve.  The  section  displays 
a  great  excess  of  growing  tissue  preparatory  to  ossification  both  beneath  the 
periosteum  and  from  the  epiphyses.  The  semitransparent  gelatinous-looking  line 
between  the  bone  and  the  cartilage  at  each  end  is  much  thicker  than  natural,  and 
instead  of  being  uniform  in  thickness  is  jagged  and  irregular,  medullary  spaces 
advancing  beyond  it  into  the  unaltered  cartilage.  The  deposition  of  lime  salts  in 
all  the  new  bone  is  very  imperfect.  The  excessive  growth  of  the  soft  new  bone 
is  most  marked  opposite  the  junutiou  of  the  shaft  and  tlie  epiphyses,  giving  rise 
to  the  chaiacteristic  nodular  swelling  at  these  points,  which  causes  the  apparently 
enlarged  joints  of  rickety  children.  In  the  midst  of  tlus  soft  new  bone  can  be 
set^n  the  I'emains  of  the  healthy  bone  existing  before  the  disease  commenced, 
which  can  be  recognized  by  its  more  compact  structure  and  less  opaque  look. 
The  upper  aud  lower  extremities  of  the  old  bone  are  now  distant  nearly  2  cm. 
from  the  cartilage  of  the  epiphysis.  By  absorption  of  its  inner  lamiuas  in  the 
formation  of  the  medullary  canal  its  cortex  has  become  somewhat  thinned,  and  it 
is  bent  acutely  from  the  yielding  of  the  soft  new  bone.  Its  posterior  wall  appears 
almo-->t  as  if  fractured,  the  anterior  angle  projecting  within  the  medullar.-  canal 
so  as  nearly  to  occlude  it.  A  small  quantity  of  new  bone  has  been  formed  round 
this  angle  in  the  medullary  canal. 

605  The  upper  and  lower  extremities  of  a  femur,  and  a  section  of  part  of  a  rib. 
Both  extremities  of  the  femur  show  well-marked  evidences  of  rickets  at  the 
line  of  ossification.  At  the  lower  extremity  the  layer  of  proliferating  cartilage 
is  especially  distinct,  and  above  this  is  seen  a  yellowish,  irregularly  vascular, 
zone  of  ossification  6  mm.  in  thickness.  . ,     , ,       ^       j  j 

The  costal  cartilage  at  its  junction  with  the  rib  is  considerably  enlarged,  and 
between  the  normal  cartilage  on  the  one  hand  aud  the  normal  bone  on  the  oi  her  is  a 
zone  nearly  1  cm.  in  thickness,  which,  except  in  a  narrow  dense  layer  next  the  bone 
presents  to  the  naked  eve  an  nlmost  cehitinous  appearance,  marked  by  sinall 
vascular  spots  and  yellowish  streaks,  probably  of  calcification.  no^ 
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From  a  male  infant  aged  16  months,  who  presented  signs  of  rickets  and  in  whom  there  was 
profound  anajmia  with  enlargement  of  the  liver  and  spleen.  The  spleen  and  ealvaria  are 
preserved  in  the  Medical  Series.    (Dr.  Barlow's  Case-books,  Children,  1897,  p.  494.) 

606.  Tbe  bones  of  the  lower  extremity  of  a  child,  altered  by  rickets.  All  of  them 
are  very  porous,  light,  and  increased  in  size,  their  surfaces,  especially  those  of  the 
femur  and  iHum,  being  at  parts  of  so  finely  porous  a  texture  as  to  appear  almost 
velvety.  The  shaft  of  the  femur  presents  a  long  antero-posterior  curvature,  and 
the  longitudinal  section  of  the  bone  shows  that  the  layer  of  spongy  subperiosteal 
bone  is  most  abundant  along  the  concavity  of  the  curve.  The  tibia  and  fibula  are 
scarcely  deformed.  1706 

607.  Part  of  the  skeleton  of  a  child,  about  six  years  old,  affected  with  rickets.  The 
cranium,  especially  posteriorly,  is  enlarged ;  the  bones  forming  the  vault  of  the 
skull  are  increased  in  thickness  by  the  growth  of  a  spongy  cancellous  tissue, 
similar  to  that  in  No.  604,  and  their  tables  are  no  longer  distinguishable.  The 
increase  is  most  marked  in  the  parietal  bones,  wliich  are  16  mm.  thick.  At  the 
edges  of  the  several  bones  the  enlargement  is  less,  the  sutures  coming  to  lie  in 
shallow  sulci.  The  curves  of  the  clavicles  are  increased,  and  the  humeri,  which 
have  a  greater  circumference  than  natural,  are  bent  outwards  opposite  the 
insertion  of  the  deltoid  muscles,  and  the  ends  of  their  shafts  are  enlarged.  On 
both  sides  the  seventh  and  eighth  ribs,  and  on  the  right  the  sixth  also,  have  been 
repaired  after  having  been  fractured  at  or  behind  the  middle  of  their  length. 

The  bones  of  the  forearm  are  curved  slightly  backwards  at  their  upper  part  and 
outwards  at  their  lower.  There  is  scarcely  any  deformity  of  the  spine  or  ribs ; 
the  anterior  ends  of  the  latter  are  slightly  enlarged.  391 

608.  The  skeleton  of  a  child,  about  two  years  old,  who  suffered  from  rickets.  All 
the  bones  forming  the  skull  are  slightly  thicker  than  natural ;  those  of  the  face 
have  a  stunted  appearance,  which  is  increased  by  the  prominence  of  the  forehead ; 
the  anterior  fontanelle  remains  widely  open.  The  whole  spine  presents  a  long 
backward  curvature.  The  anterior  ends  of  the  ribs  have  fallen  inwards  on  the 
left  side  to  a  less  degree  than  on  the  right,  owdng  to  the  resistance  offered  by  the 
heart;  and  the  sternum  with  its  cartilages  has  been  forced  forwards  so  as  to  form 
a  sort  of  secondary  cavity  to  the  thorax  :  on  the  right  side  the  angles  of  the  ribs 
are  reduced  to  right  angles,  and  on  the  left  they  are  less  obtuse  than  natural. 
The  curves  of  the  clavicles  are  exaggerated,  and  the  lower  parts  of  the  scapula 
bent  outwards  in  conformity  with  the  altered  shape  of  the  chest. 

The  shafts  of  the  humeri  are  doubled  outwards,  and,  in  a  much  less  degree,  the 
bones  of  the  forearm,  these  deformities  arising  from  the  action  of  the  deltoid' and 
from  the  habit  which  such  children  acquire  of  fixing  the  trunk  by  resting  the 
extended  hands  upon  the  thighs,  in  order  to  lessen  the  difficulty  of  breathing. 

In  the  femora  the  curvature  is  forwards,  and  is  due  to  the  weight  of  the  legs 
having  acted  upon  their  lower  ends  as  the  child  was  carried  on  the  arm. 

The  left  femur  has  been  repaired  after  a  fracture  near  the  middle  of  its  shaft- 
the  ends  of  both  thigh-bones  are  enlarged.  The  tibia  and  fibula  on  the  left  side  are 
bent  inwards ;  on  the  right  their  form  is  natural.  By  the  shortening  of  the 
several  bones,  the  contraction  of  the  chest,  and  bending  of  the  spine,  the  skeleton 
appears  diminutive,  and  the  size  of  the  head  still  further  exaggerated.  3131 

609.  A  model  of  the  front  of  the  chest  taken  from  a  child  who  died,  when  sixteen 
months  old,  with  rickets.  As  a  result  of  their  softness  the  ribs  have  become  folded 
upon  themselves,  their  anterior  extremities  projecting  inwards  so  as  to  form  a 
regular  series  of  rounded  projections  within  the  thorax  corresponding  with  the  line 
S  Johf"  °  them  and  their  cartilages.  On  the  left  side,  where  its  wdls 
have  been  suppor  ed  by  the  heart,  the  cavity  of  the  thorax,  as  far  as  the  fiftHib 
.mclusive,  retains  its  natural  shape. 

The  ends  of  the  ribs  are  slightly  enlarged.  4176 
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610.  A  plaster  cast  of  the  chest,  taken  from  the  same  child.  On  the  left  side  the 
series  of  prominences  formed  by  the  enlarged  ends  of  the  ribs  is  readily  discernible. 
Towards  the  lower  part  of  the  chest,  on  the  right  side,  the  situation  of  the  liver  is 
strongly  marked  by  the  sudden  falling-in  of  the  chest  immediately  above  it. 

611.  The  left  half  of  a  sternum,  together  with  the  upper  seven  rib-cartilages 
and  adjacent  parts  of  the  corresponding  ribs,  from  a  rickety  infant.  Marked  beading 
of  the  ribs  has  resulted  from  enlargement  affecting  the  costo-chondral  junctions. 
Sections  made  through  the  fifth  and  seventh  show  that  the  enlargement  involves 
both  the  rib  and  its  cartilage.  In  the  latter  the  zone  of  proliferating  cartilage- 
cells  is  of  unusual  thickness,  and  is  distinguishable  from  the  normal  cartilage  by 
its  colour  and  greater  transparency.  In  the  rib  the  hne  of  ossification  is  also 
increased  in  thickness  and  is  advancing  irregularly  into  the  cartilage.  5856 

612.  The  calvaria  of  a  rickety  infant.  The  skull  is  large  and  the  auterior  fontanelle 
is  widely  open  ;  the  sagittal  suture  and  the  parts  of  the  frontal  suture  contained  in 
the  specimen  are  unusually  distinct  and  lie  in  a  shallow  sulcus.  The  bones  are 
very  unequal  in  thickness  ;  around  the  anterior  fontanelle  and  in  the  posterior 
part  of  the  right  parietal  they  are  thin  and  translucent,  whilst  on  the  left  side  and 
in  front  the  section  has  a  maximum  thickness  of  6  mm.  The  thickened  bone  is  soft, 
and  the  tables  and  diploe  are  indistinguishable  from  each  other.  In  the  occipital 
bone  there  is  a  small  area  of  defective  ossification  closed  only  by  membrane.  6756 

A.  G-.  P.,  a  very  anaamic  male  infant,  aged  22  months,  was  under  the  care  of  Dr.  Barlow  in 
U.  C.  H.,  1891,  and  died  of  broncho-pneumonia  with  diarrhoea  and  vomiting.  The  signs 
of  rickets  were  well  marked.  Brain  38  oz.;  ventricles  not  dilated.  The  spleen  which  reached 
to  the  iliac  crest,  weighed  5  ounces.  The  liver  weighed  16  ounces.  (Dr.  Barlow's  Case-books, 
Children,  1891,  p.  308.) 

613.  Part  of  the  calvaria  of  an  infant.  The  bone  varies  much  in  thickness,  being 
in  some  parts,  especially  in  the  patietal,  very  thin,  ])ale,  and  translucent.  On  the 
frontal  bone  there  is  a  rounded  boss,  in  the  position  of  the  eminence,  measming 
3  cm.  in  diameter.  The  thickening  has  resulted  from  a  formation  of  vascular 
bone  on  the  outer  surface.  Similar  but  less  marked  and  more  irregular  thicken- 
ings, involving  both  the  inner  and  outer  tables,  are  present  on  the  parietal  bone. 
The  anterior  fontanelle  is  widely  open.  7820 

From  a  male  infant  aged  14  months,  who  presented  well-marked  signs  of  rickets  and  died  of 
broncho-pneumoi^ia.  There  was  great  pallor,  with  enlargement  of  the  liver  and  spleen,  which 
subsided  before  death.    (Dr.  Barlow's  Case-books,  Children,  1897,  p.  252.) 

614.  The  pelvis  of  an  adult  sometime  affected  with  rickets.  It  is  oblique  and  much 
flattened  from  before  backwards,  the  sacral  promontory  being  separated  by  6*5  cm. 
from  the  pubic  symphysis.  The  transverse  diameter  of  the  pelvic  brim  is  12  cm. 
Each  iliac  bone  is  compressed  antero-posteriorly  so  that  the  acetabulum  looks 
directly  forwards.  The  ihac  fossa  is  transversely  hollowed,  and  the  posterior  part 
of  the  bone  is  nearly  vertical.  The  sacrum  is  sharply  curved  in  its  lower  part, 
and  is  tilted  so  that  its  base  looks  almost  directly  forwards ;  the  whole  bone  is 
more  deeply  placed  than  natural  between  the  two  hip-bones.  The  outlet  of  the 
pelvis  is  capacious,  its  transverse  diameter  measuring  11  cm.  172 

615.  The  bones  of  the  upper  extremities  of  an  adult  in  whom  recovery  from  rickets 
has  occurred  with  permanent  deformity.  In  the  left  clavicle  the  curves  are 
somewhat  more  marked  than  natural,  and,  relatively  to  its  shaft,  its  articular 
ends  are  considerably  increased  in  size.  The  shaft  of  each  humerus  is  irregularly 
thickened  at  its  middle  and  slightly  bent  outwards.  The  normal  curves  of  the 
forearm  bones  are  exaggerated.  All"  the  bones  are  stunted  in  growth,  the  length 
of  the  limbs  being  considerably  below  the  average. 

616.  Part  of  the  skeleton  of  an  adult  showing  recovery,  with  deformity,  from 
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rickets  ;  the  edentulous  condition  of  the  jaws  shows  the  subject  to  have  been  of 
considerable  age.  In  all  the  bones  growth  has  been  retarded  so  as  to  cause 
dwarfing  of  the  skeleton.  The  deformity  remaining  in  the  upper  extremities 
is  almost  identical  with  that  existing  in  the  preceding  specimen. 

A  fracture  through  the  neck  of  the  right  humerus  has  been  repaired  after  slight 
displacement  of  the  fragments. 

In  the  lower  extremities,  as  in  the  upper,  the  altered  shape  of  the  bones  is  the 
only  indication  of  the  disease  which  remains,  the  osseous  tissue  itself  being  firm 
and  healthy.  Strong  supporting  ridges  of  compact  bone  have  been  produced 
within  the  concavities  of  the  curves,  giving  to  the  several  bones  a  characteristic 
flattened  form.  The  angle  of  junction  between  the  neck  and  shaft  of  the  femur 
is  diminished  to  a  right  angle.  The  lower  ends  of  the  femora  are  also  altered  in 
shape,  being  compressed  from  above  and  widened  laterally.  Outgrowths  of  bone, 
formed  as  a  result  of  chronic  rheumatoid  arthritis,  project  from  the  inner  condyle 
of  the  left  femur.  3132 

617.  The  right  humerus  of  an  adult,  in  which  recovery  from  rickets  has  occurred. 
Signs  of  the  disease  remain  in  the  slight  outward  curvature  opposite  the  in- 
sertion of  the  deltoid,  in  the  antero-posterior  flattening  of  the  lower  part  of  the 
shaft,  and  in  its  somewhat  enlarged  articular  ends. 

618.  A  right  femur  slightly  curved  forwards  as  the  result  of  rickets,  which  has 
at  some  time  affected  it.    Its  length  does  not  exceed  25  cm. 

The  lower  end  is  considerably  altered  in  shape,  and  its  articular  surfaces  are  sur- 
rounded by  bony  outgrowths,  due,  apparently,  to  rheumatoid  arthritis.  In  texture 
the  bone  is  firm  and  healthy. 

619.  A  left  femur  presenting  characters  similar  to  those  of  the  preceding 
specimen,  and  probably  from  the  same  subject. 

620.  The  right  femur  of  an  adult,  at  some  time  affected  with  rickets,  in  which  re- 
covery has  occurred  with  considerable  deformity.  The  shaft  of  the  bone  is  curved 
with  the  convexity  forwards  and  outwards,  and  is  flattened,  in  its  lower  part  from 
before  backwards,  in  the  rest  of  its  extent  from  side  to  side  ;  the  flattening  in  the 
latter  situation  is  increased  in  appearance  by  a  ridge  of  bone  which  has  been 
added  withm  the  concavity  of  the  curvature. 

Its  lower  articular  end  is  unnaturally  large.  3009 

621.  The  right  femur  of  an  adult,  showing  recovery  from  rickets.  With  the 
exception  of  the  forward  bend  of  the  shaft  and  the  broad  ridge  of  compact  tissue 
occupying  its  concavity  behind,  the  whole  bone  presents  a  natural  appearance, 
ihe  angle  of  the  neck  is  unaltered.  2992 

622.  A  longitudinal  section  of  a  right  femur  which  had  been  affected  with  rickets 
showing  the  condition  of  the  osseous  tissue.  The  ridge  filling  the  concavity  of  the 
curvature  IS  composed  entirely  of  densely  compact  bone,  and  the  greater  part  of 

lamX  of  S  "vT"         "fu^Pf^  5^;^  ""^"'^^'^  °^  substance,  the 

amellje  of  which  are  very  thick  and  firm,  and  are  arranged  chiefly  in  a  longitudinal 
direction  :  the  structure  of  the  other  part  is  unchanged  2994 

623.  A  right  tibia  which  has  at  some  time  been  affected  with  rickets.  The  deformitv 
nosTerTor\"  T'"'^'''.^'''^'''  ^"  ^"t  in  addition  to  the  antero- 
CrkedTv  ben                r''''^''           "^'^'^^^  ^""^  1°^'^^  thirds,  the  shaft  is 

oTtSddtLd^r^^^^  '''''  ^"^^^^^^ 

2976 

^%ow  vlrV'^iir^         T^''^-  ^^ith  rickets.    Both  the  bones 

shov.  very  marked  curvature  inwards.    The  middle  two-fourths  of  the  tiWa 
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where  the  curvature  is  most  extreme,  is  greatly  flattened  antero-posteriot-ly. 
The  maximum  curve  of  the  fibula  is  below  its  middle,  where  the  bone  shows  a 
similar  flattening.  The  lower  extremity  of  each  bone  has  been  rotated  outwards, 
but  otherwise  the  extremities  are  normal.  7279 

625.  A  longitudinal  section  of  the  bones  of  a  right  leg  which  have  been  bent 
inwards  from  rickets,  and  in  which  recovery  has  occurred. 

The  compact  wall  ot  the  tibia  within  the  curvature  is  6  mm.  in  thickness,  at  its 
convexity  rather  less.  The  meduUaiy  canal  at  this  part  is  occluded  by  the 
growth  of  coarsely  cancellated  bone  with  firm  lamellae,  which  lie  for  the  most 
part  in  vertical  planes.  The  shaft  of  the  fibula  is  exceedingly  flattened  in  the 
autero-posterior  direction,  measuring  nearly  3  cm.  in  breadth  and  about  8  mm.  in 
thickness  at  its  thickest  part. 

At  a  short  distance  from  their  lower  extremities,  where  the  bones  have  lain  in 
close  contact,  they  are  firmly  united.  3044 

.626.  A  vertical  section  of  the  bodies  of  some  of  the  vertebrae,  from  a  case  of  foetal 
.   rickets.     The  trabeculae  enclosing  the   unusually  large  cancellous  spaces  are 
thickened  and  composed  of  finely  porous  bone.     Between  the  bone  and  the 
cartilaginous  epiphysial  plates  is  a  grey  semitranslucent  zone,  probably  representing 
the  layer  of  proliferating  cartilage-cells  preceding  the  process  of  ossification. 

627.  -A-  tibia,  from  the  same  case,  in  vertical  section.  In  the  wall  of  the  shaft  two 
distinct  layers  are  in  most  parts  recognizable :  an  inner  laminated  layer  of  apparentlv 
normal  bone,  and  an  outer  thicker  layer  of  subperiosteal  bone  which  in  parts 
presents  a  faint  striation  vertical  to  the  surface.  The  intejior  of  the  shaft  is 
altogether  wanting  in  cancellous  tissue,  and  the  large  medullary  canal  contains 
marrow  which  in  the  present  condition  of  the  specimen  is  of  a  dirty  yellow  colour 
and  in  parts  apparently  haemorrhagic.  At  its  extremities  the  diapbysis  consists  of 
finely  porous  bone,  the  cancellous  spaces  of  which,  at  the  upper  extremity,  are 
imusually  large,  but  few  in  number,  and  at  the  lower  extremity  are  represented  by 
a  few  irregular  lacunae.  The  zone  of  ossification  at  the  junction  of  the  epiphysis 
and  shaft  is  unusually  thick  and  irregular.  The  bony  centre  in  the  upper  epiphysis 
is  very  coarsely  cancellated.  The  whole  bone  presents  an  undue  curvature 
forwards. 

628.  -A-  humerus,  from  the  same  case,  in  vertical  section.  The  bone  presents  changes 
similar  to  those  described  in  the  previous  specimen.  At  its  upper  extremity  the 
irregularity  of  the  process  of  ossification  is  especially  well  shown. 

629.  An  ulna,  from  the  same  case,  in  vertical  section.  The  specimen  shows  changes 
similar  to  those  in  the  two  preceding  ones. 

630.  Some  of  the  bones  of  the  foot  and  hand,  from  the  same  case,  in  section.  The 
osseous  tissue  presents  the  same  changes  as  in  the  preceding  specimens. 

631.  ^  humerus  and  tibia,  with  some  of  the  bones  of  the  foot,  in  section,  from  a 
rickety  infant.  The  bones  show  changes  which  are  in  every  respect  remarkably 
similar  to  those  seen  in  Nos.  627  and  628.  The  two  long  bones  are  much  curved, 
and  the  medulla  of  the  tibia  shows  numerous  brownish  areas  resulting  from 
extravasation  of  blood.  6382 

From  a  child  under  the  care  of  Mr.  Godlee  at  the  N.  E.  HoBpifcal  for  Children.  It  was  thought 
to  be  suffering  from  inherited  syphilis,  but  was  quite  unrelieved  by  antisyphilitic  treatment 
.  and  careful  dieting.    Death  resulted  from  marasmus. 

632.  The  skeleton  of  a  rickety  foetus.  The  cranium  is  large  and  the  face  small. 
The  ossification  of  all  the  flat  bones  of  the  cranium  is  defective,  irregular  plates 
of  very  thin  bone  being  widely  separated  by  intervals  which  are  in  parts  entirely 
membranous,  and  in  others  are  undergoing  ossification  in  irregular  stritc.  In 
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ttiauy  parts, the  bone  is  so  thin  as  to  ,give  to  the  huger  a  HeusaLion  like  the 
crackling  of  parchment,  the  thinness  being  such  that  the  shape  ot  the  skull  could 
only  be  maintained  by  filling  the  cavity  with  wool.  The  lower  jaw  is  fractured  on 
each  side  in  front  of  the  masseter.  The  vertebral  column  presents  a  normal 
appearance.  The  wall  of  the  thorax  presents  on  each  side  a  vertical  groove 
outside  the  junction  of  the  ribs  with  their  cartilages.  The  ribs  are  sharply  bent 
at  their  angles,  especially  on  the  right  side,  and  there  are  several  swellings  of  the 
bones  iu  this  situation  which  appear  to  indicate  the  seat  of  fractures.  (The 
clavicle  and  scapula  are  wanting  on  each  side.) 

In  the  right  upper  extremity  the  humerus  is  curved  outwards  as  the  result  of 
.  a  healed  fracture  in  the  middle  of  its  shaft ;  there  is  a  recent  fracture  close  to  the 
lower  extremity;  the  upper  extremity  of  the  shaft  is  considerably  thickened. 
The  radius  and  "ulna  present  an  enlargement  in  the  middle  of  their  shafts  following 
the  repair  of  a  fracture  ;  each  bone  has  also  been  recently  fractured  in  the  upper 
and  lower  part  of  its  shaft,  and  the  lower  end  of  the  shaft  of  each  is  thickened. 

In  the  left  upper  extremity  the  humerus  is  curved  outwards  even  more  markedly 
than  the  right,  and  presents  two  ununited  fractures  below  its  middle.  The  ulna 
is  fractured  about  its  middle  and  the  radius  at  a  lower  level.  The  fifth  meta- 
carpal bone  is  fractured  at  its  lower  end. 

The  pelvis  is  flattened  from  before  back  and  its  cavity  contracted.  The  inlet 
of  the  true  pelvis  has  the  shape  of  a  triangle  with  the  corners  rounded.  The  left 
ilium  is  fractured  transversely  a  little  below  the  crest. 

In  the  right  lower  extremity  the  femur  is  bent  outwards  and  the  leg-bones 
prominently  forwards,  so  that  the  thigh-  and  leg-bones  together  have  the  outline 
of  a  semicircle.  The  femur  presents  two  repaired  fractures,  one  at  and  the  other 
above  the  middle,  and  an  ununited  fracture  midway  between  the  middle  of  the 
shaft  and  the  lower  epiphysis. 

The  leg-bones  are  the  seat  of  unrepaired  fractures  in  the  middle  of  their  length, 
and  the  fibula  also  at  its  upper  extremity.    The  foot-bones  are  normal. 

The  general  appearance  of  the  bones  of  the  left  lower  extremity  is  similar  to 
!  that  of  the  right.  The  femur  is  fractured  at  the  middle  of  its  length,  and  the  leg- 
bones  in  two  places  at  and  below  their  middle. 

In  both  limbs  the  ends  of  the  long  bones  are  considerably  enlarged,  and,  as  in 
the  upper  limbs,  the  growth  in  length  of  the  long  bones  is  deficient.  6690 


AOHONDEOPLASIA. 

The  rare  condition  known  as  Achondroplasia,  sometimes  spoken  of  as  Pcetal 
Cretinism,  has  been  met  with  chiefly  in  foetuses  which  were  stillborn  or  in  which 
death  almost  immediately  followed  birth.    The  most  noticeable  external  appearances 
aire  stunting  of  the  limbs  and  an  accumulation  of  subcutaneous  fat  (635).  The 
.changes  in  the  skeleton  are  limited  to  those  bones  which  are  developed  in  cartilage. 
'In  the  long  bones  the  changes  are  (1)  impaired  growth  in  length  of  the  shaft  (635), 
(2)  exaggeration  of  the  normal  curvatures  (639,  640),  and  (3)  enlargement  of  the  ends 
of  the  shaft  which  are  cupped  to  receive  the  epiphyses  (634,  640)>    In  relation  to 
the  stunted  shaft  the  epiphyses,  which  are  of  normal  size,  appear  large.  Examination 
.  of  the  hne  of  junction  of  the  shaft  and  epiphysis  shows  :  (1)  an  ingrowth  of  fibrous 
tissue  from  the  periosteum  (635)  and  (2)  an  absence  of  the  normal  row-formation 
.  of  the  cartilage-cells  in  the  epiphysial  line.    The  enlargement  and  cupping  are  also 
very  pronounced  in  the  ribs  at  the  junction  with  their  cartilages.     The  only 
important  change  in  the  cranium  is  stunting  of  the  length  of  the  basis  cranii  due 
to  premalure  synostosis  of  the  basisphenoid  and  basioccipital  (633). 
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633.  ihe  right  half  of  the  skull  of  a  foetus  the  subject  of  achondroplasia.  Witli 
the  exception  of  the  tabular  part  of  the  occipital  bone,  the  development  of  the 
cranial  vault  is  normal.  The  lower  part  of  the  tabular  portion  (supraoccipital), 
which  IS  developed  in  cartilage,  is  much  stunted,  so  that  the  internal  occipital 
protuberance,  instead  of  being  situated  near  the  middle  of  the  bone,  forms  with 
the  internal  occipital  crest  only  a  thick  projection  immediately  behind  the  foramen 
magnum.  The  measurement  from  the  anterior  border  of  the  foramen  magnum 
to  the  front  of  the  body  of  the  sphenoid  bone  is  greatly  diminished,  and  the 
basisphenoid  is  prematurely  ankylosed  to  the  presphenoid  in  front  and  the  basi- 
occipital  behind.  The  foramen  magnum  is  small  and  its  edges  vertical,  the 
basilar  groove  being  also  unusually  steep.  5575 

634.  The  vertebral  column,  together  with  the  thorax  and  pelvis,  from  the  same 
foetus  as  the  preceding  specimen.  The  vertebrae  are  normal.  The  sternum  and 
costal  cartilages  show  no  ossification,  The  ribs  are  distinctly  beaded,  the  enlarge- 
ments being  limited  to  the  extremities  of  the  bones  and  forming  cups  eusheathing 
the  ends  of  the  cartilages.  The  thorax  presents  on  each  side  a  shallow  vertical 
groove  in  the  line  of  the  costo-chondral  junctions.  The  pelvis  is  greatly 
compressed  antero-posteriorly,  the  iliac  portions  are  more  horizontal  than  normal, 
and  on  both  surfaces  the  margin  of  the  bony  portion  overlaps  the  epiphysial 
cartilage  of  the  crest.  5575 

635.  The  bones  of  the  left  upper  extremity,  together  with  the  soft  parts  of  the 
hand,  from  the  same  foetus  as  the  preceding  specimens.  The  clavicle  is  well 
developed.  "  The  scapula  shows  a  marked  overlapping  of  the  epiphysial  cartilage 
by  bony  sheaths.  The  humerus  shows  relatively  large  epiphyses  and  a  short, 
stout  shaft."  "  There  is  no  ossification  of  cartilage  forming  digitate  processes 
along  the  line  of  ossification  such  as  one  sees  in  true  rickets.  Along  the  upper 
line  is  a  fibrous  lamina  which  has  grown  in  from  the  periosteum.  There  is  a 
premature  ossifying  centre  in  the  upper  epiphysis  quite  eccentrically  situated,  viz. 
just  above  the  fibrous  lamina  referred  to,  and  probably  arising  in  connection  with 
this  fibrous  tissue  invasion.  The  shaft  is  short  and  stout,  and  presents  a  marked 
concavity  forwards,  with  projection  backwards  at  the  lower  end.  The  lower  line 
of  ossification  is  regular,  but  unnaturally  convex.  There  is  no  fibrous  invasion 
here,  and  no  nucleus  in  the  lower  epiphysis."  The  radius  presents  a  striking 
exaggeration  of  the  normal  curve.  "  The  hand  is  short  and  stunted,  and  there  is 
a  considerable  accumulation  of  subcutaneous  fat."  5575 

The  child  from  which  this  specimen  and  the  two  preceding  ones  were  obtained  was  born  at  full 
term  of  a  hetilthy  mother  who  had  previously  given  birth  to  5  healthy  children.  It  was 
extremely  blue  at  birth,  and  breathed  only  for  a  few  seconds.  There  was  a  general  accumu- 
lation of  fat  in  the  subcutaneous  areolar  tissue.  The  thyroid  gland  was  natural  to  naked- 
eye  inspection.  The  base  of  the  brain  presented  an  abnormal  arrangement  of  its  parts, 
probably  dependent  upon  the  deformities  of  the  basis  cranii.  The  heart  presented  valrular 
and  septal  malformations.    (See  Dr.  Barlow,  Trans.  Path.  Soc.  vol.  xxxv.  1884,  p.  459.) 

636.  The  right  temporal  bone,  together  with  the  right  half  of  the  sphenoid  and 
occipital  bones,  from  a  foetus  affected  with  achondroplasia.  The  antero-posterior 
section  through  the  basis  cranii  shows  that  there  is  a  complete  synostosis  of  the 
basioccipital,  basisphenoid,  and  presphenoid.  The  foramen  magnum  is  small  and 
its  margin  steep.  The  tabular  portion  of  the  occipital  bone  (supraoccipital)  shows 
the  same  imperfect  development  of  the  cartilage-formed  portion  as  is  seen  m 
No.  633.  "  The  internal  occipital  spine  rises  at  the  junction  of  the  lower  with  the 
middle  third  of  the  median  ridge,  instead  of  rising  at  or  near  its  middle  ponit,' 
and  the  small  sulcus  which  marks  the  line  of  union  of  the  lower  cai-tilage-formed 
part  of  the  bone  with  the  upper  membrane-formed  part  is  much  lower  down  than 
normal. 

637.  Part  of  the  spinal  column,  together  with  the  ribs  and  rib-cartilages  of  the 
right  side  and  the  right  half  of  the  sternum,  from  the  same  foetus.    The  vertebrae 
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HVw  uol-Jiial.  "  Ihe  sternum  aud  costal  cartilages  show  iio  ossilicaiiou.  The  ribs 
present  distinct  nodosities,  but  instead  of  being  at  the  junction  of  ribs  and 
cartilages  these  nodosities  definitely  belong  to  the  bone,  and  each  consists  of  a 
bony  cup  which  surrounds  the  end  of  the  cartilage  like  a  sheath."  5537 

638.  The  left  clavicle,  scapula,  and  humerus  from  the  same  foetus.  "  The  clavicle 
is  natural ;  it  is  longer  than  either  humerus  or  ulna  (it  will  be  remembered  that 
the  clavicle  is  a  membrane-formed  bone).  The  scapula  shows  much  thickening 
of  bone  where  the  cartilage  joins  it,  and  there  appear  to  be  two  thick  lips,  including 
the  edge  of  the  cartilage.  The  humerus  shows  relatively  large  upper  and  lower 
epiphyses,  and  a  short,  stout  shaft.  On  section  it  is  seen  that  the  epiphyses  are 
cartilaginous  throughout.  There  is  no  irregularity  in  the  line  of  ossification,  and 
no  massing  up  of  pale  bluish  material  such  as  is  seen  in  a  typical  rickety  long 
bone  at  the  junction  of  shaft  and  epiphysis.  The  bone  of  the  shaft  is  hard  and 
compact  on  the  surface,  and  cancellous  in  the  middle."  At  the  outer  side  of  the 
upper  extremity  there  is  a  very  slight  extension  of  bone  at  the  base  of  the  great 
tuberosity.  5537 

639.  The  bones  of  the  left  forearm,  together  with  the  hand,  from  the  same  foetus. 
The  radius  and  ulna  are  short  and  thick,  and  the  epiphyses  relatively  large. 
"  The  radius  is  exceedingly  oblique  in  its  direction,  and  presents  a  striking  sigmoid 
curve  with  the  pronator  tubercle  in  the  centre."  The  hand  is  thick,  and  the 
fingers  short  and  stunted  ;  there  is  a  marked  accumulation  of  subcutaneous  fat, 
causing  prominent  folds  in  the  palm  and  on  the  fingers.  5537 

640.  The  left  half  of  the  pelvis,  together  with  the  bones  of  the  lower  limb,  from  the 
same  foetus.  The  pelvis  is  flattened  antero-posteriorly,  and  the  great  sciatic  notch 
much  narrowed.  The  ilium  is  thick,  and  the  epiphysis  of  the  crest  is  received 
into  a  shallow  groove  in  the  bone,  caused  by  the  extension  of  ossification  on  both 
surfaces  of  the  cartilage.  The  shaft  of  the  femur  is  short  and  stout,  and  bent 
markedly  forwards  ;  its  extremities  are  relatively  large  ;  there  is  no  ossific  deposit 
in  the  lower  epiphysis ;  the  lower  end  of  the  bony  shaft  forms  a  shallow  cup  to 
receive  the  cartilaginous  epiphysis,  and  at  the  junction  of  the  two  a  fine  white 
line  of  fibrous  tissue  extends  across  from  the  periosteum.  The  tibia  and  fibula 
present  similar  external  appearances  ;  the  former  is  straight  and  the  latter  bowed 
backwards  and  outwards.  The  foot-bones  appear  normal ;  there  is  a  centre  of 
ossification  in  the  os  calcis.  5537 

This  and  the  four  preceding  specimens  were  obtained  from  a  stillborn  child,  believed  to  be  of 
full  term.  "  There  was  nothing  in  the  family  history  which  would  throw  light  upon  the 
case,^  excepting  the  fact  that  one  previous  child  out  of  a  large  number  was  born  with  '  tm-ned 
feet.'  The  proporticms  of  the  foetus  were  very  remarkable.  There  was  nothing  special  about 
the  head  and  trunk ;  the  neck  was  short  and  thick,  the  limbs  stunted.  The  upper  limbs  placed 
close  to  the  body  did  not  extend  further  down  than  the  umbilicus,  aud  the  lower  limbs  from 
the  ilium  to  the  heel  only  measured  5  inches.  There  was  a  remarkable  accumulation  of 
subcutaneous  fat,  and  the  arms,  forearms,  fingers,  and  to  a  less  degree  the  lower  limbs  presented 
numerous  transverse  folds.  The  lungs  were  not  expanded.  Thej-e  was  no  gross  disease  in  the 
viscera.'    (See  Dr.  Barlow,  Trans.  Path.  Soc.  vol.  xxxii.  1881,  p.  364.) 

641.  A  clavicle  and  scapula,  together  with  the  long  bones  of  the  upper  and  lower 
extremities,  from  a  foetus  the  subject  of  achondroplasia.  The  clavicle  is  normal, 
and  longer  even  than  the  shaft  of  the  forearm  bones.  The  scapula  is  thick, 
especially  at  the  junction  of  the  body  with  the  lo«er  part  of  the  vertebral  epiphysis. 
The  surface  of  the  bone  is  minutely  porous,  aud  the  coracoid  process,  which  is 
osseous  except  at  its  extremity,  has  'already  become  ankylosed  with  the  rest  of  the 
bone.  The  long  bones  of  the  extremities  are  stunted  in  length  and  present  the 
following  characters :  "the  ends  of  their  shafts  are  greatly  enlarged  and  widely 
overhanging,  the  margin  of  the  outspread  part  being  sinuous,  dentate  or  jagged 
and  raised  beyond  the  terminal  surface  on  which  the  epiphyses  have  been  received." 
In  the  humerus,  "  portions  of  the  surface  are  minutely  porous  and  lowly  raised 
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apparently  from  a  localized  periostitis.    The  apparent  deposit  of  inflammatory 
bone  IS  especially  evident  in  the  back  and  lowei-  part  of  the  shaft,  and 
mv!^  depositions  have  occurred  on  various  portions  of  the  radius  and  ulna " 
iJnormal  ^^^^      laterally  compressed,  and  the  section  shows  nothing 

5536 

From  a  child  stillborn,  probably  at  full  term.  The  other  changes  in  the  skeleton  were  similar 
to  those  described  m  the  preceding  specimens.  (See  Mr.  S.  G.  Shattock,  Trans  Path  Soc 
Ibol,  vol.  xxxu.  p.  369.) 


MOLLITIES  OSSIUM.  OSTEOMALACIA. 

The  specimens  illustrate  the  following  points.  MoUities  ossium  is  a  disease  solely 
of  adult  life,  and  most  frequent  in  pregnant  women  who  have  borne  many  children. 
In  it  the  bone  undergoes  a  process  of  decalcification,  spreading  from  the  Haversian 
canals.  Later  in  the  disease  many  of  the  lamellae  of  the  cancellous  and  also  of  the 
compact  tissue  disappear,  rendering  the  bone  more  spongy  than  natural  (645).  In 
the  early  stages  the  vessels  are  full  of  blood,  and  the  spaces  filled  with  a  red  pulp 
containing  multitudes  of  lymphoid  corpuscles.  Later  on  these  may  undergo  fatty 
degeneration,  and  the  spaces  thus  become  filled  with  fat,  though  in  "the  early  stages 
the  bone  contains  less  fat  than  natural.  There  is  generally  a  thin  layer  of  almost 
unaltered  bone  left  beneath  the  periosteum.  In  consequence  of  the  softening 
resulting  from  these  changes  the  bones  bend  in  the  direction  of  greatest  pressure. 
The  long  bones  frequently  undergo  spontaneous  fracture.  The  bone  is  greatly 
diminished  in  specific  gravity.    It  may  even  float  in  water, 

642.  A  female  pelvis  showing  the  deformity  resulting  from  osteomalacia.  The 
sacrum,  together  with  the  adjacent  parts  of  the  iliac  bones,  has  been  forced 
downwards  and  forwards  by  the  weight  of  the  trunk,  and  at  the  same  time  the 
sacrum  has  been  rotated  so  that  its  dorsal  surface  looks  almost  directly  upwards. 
As  the  result  of  these  displacements,  each  iliac  bone  is  folded  on  itself  so  as  to 
produce  a  deep,  nearly  transverse  grooving  of  the  ihac  fossa,  more  pronounced  on 
the  left  side,  the  posterior  half  of  each  bone  being  flattened  so  as  to  lie  in  an 
almost  horizontal  plane.  As  the  result  of  the  transmission  of  the  weight  of  the 
trunk  to  the  heads  of  the  femora,  the  acetabula  have  become  approximated  towards 
each  other  and  towards  the  sacral  promontory,  thus  producing  a  sharp  bend  in 
the  pubic  rami  and  displacing  the  symphysis  forwards  in  the  form  of  a  prow  or 
rostrum.  The  acetabula  look  more  forwards  than  natural.  Neither  the  transverse 
measurement  of  the  inlet  nor  its  antero-posterior  is  much  diminished,  the  chief 
contraction  being  in  the  oblique  diameters,  especially  the  left,  and  arising  from  the 
approximation  of  the  acetabula  towards  the  upper  part  of  the  sacrum.  The 
outline  of  the  pelvic  inlet  is  triradiate  in  form.  The  bones,  which  can  be  cut  with 
a  knife,  are  considerably  diminished  in  weight.  On  the  ventral  surface  of  the 
ilia  are  rough,  shallow  depressions  in  the  bone,  in  some  of  which  actual  perforations 
exist.  4231 

The  patient,  aged  30,  during  the  first  sixteen  years  of  her  married  life  gave  birth  to  seven  children, 
all  of  which  were  born  at  full  term  and  without  difficulty.  Three  or  four  months  previous  to 
the  birth  of  her  seventh  child  (May  29,  1856)  she  felt  constant  uneasiness  and  dull  aching 
pain  in  the  back  and  thighs,  which  was  increased  by  walking.  Parturition,  however,  occurred 
naturally,  lasting  only  two  hours.  In  October  1857  she  again  became  pregnant ;  the  pain  and 
difficulty  in  walking  increased ;  still  she  was  able  to  get  about  till  January  1858.  Liibour 
commenced  on  July  8,  but  on  July  12  had  made  no  progress.  The  deformity  of  the  pelvis 
being  found  so  great  that  the  removal  of  the  child,  even  by  perforation,  was  impossible, 
the  patient  was  brought  to  the  hospital  and  Cossareau  section  performed  by  Mr.  Quain 
and  Dr.  Murphy.  The  child  was  dead;  the  mother  died  on  the  second  day  after,  the 
operation.    ('  Lancet,'  December  18,  1858,  p.  631.)  ' 
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643.  A  model  in  wax  of  the  preceding  pelvis.  4232 

644  The  pelvis,  with  part  of  the  spinal  column  and  the  upper  ends  of  the  femora, 
from  a  case  of' osteomalacia.  The  deformity  of  the  pelvis,  although  more  sym- 
metrical and  more  pronounced,  is  very  similar  to  that  in  the  foregoing  specimen. 
The  portions  of  the  thigh-bones  shown  preserve  their  natural  form  ;  but  the  spine 
is  acutely  bent  to  the  left  side  about  the  middle  of  its  dorsal  region,  and  the 
column  below  presents  two  long,  shallow,  compensatory  curves,  the  upper  towards 
the  right,  the  lower  to  the  left ;  the  sacrum  also  is  doubled  upon  itself  by 
the  downward  displacement  of  its  upper  half. 

All  the  bones  are  exceedingly  greasy,  and,  with  the  exception  of  the  shafts  of 
the  femora,  are  sufficiently  soft  to  yield  to  a  knife ;  the  cancellous  tissue  of  the 
femora  has  in  great  part  disappeared,  the  medullary  canal  having  an  area  about 
twice  as  large  as  is  natural. 

645.  A  slice  of  a  lumbar  vertebra,  together  with  part  of  the  shaft  of  a  femur, 
showing  the  changes  produced  by  osteomalacia.  The  cancellous  tissue  of  the 
vertebra  presents  unusually  large  and  irregular  spaces  due  to  the  thinning  and 
disappearance  of  many  of  the  osseous  trabeculae.  The  superficial  layer  of  compact 
bone  is  verv  thin  and  in  parts  has  entirely  disappeared,  so  that  the  superficial 
cancellous  spaces  are  only  closed  by  the  periosteum.  The  compact  tissue  of  the 
femur  is  thinner  and  slightly  more  porous  than  natural.  The  cancellous  tissue  has 
almost  entirely  disappeared,  so  that  the  medullary  canal  is  much  increased  in  si/e. 
The  osseous  tissue  retains  its  density  and  can  hardly  be  cut  with  a  knife.  6855 

From  the  dissecting-room.  The  pelvis  and  vertebral  column  were  deformed  in  a  manner  similar 
to  the  preceding  specimen. 
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Osteitis  deformans  is  a  very  chronic  affection  occurring  in  the  middle  or  late 
periods  ot  life,  and  is  characterized  by  enlargement  and  deformity  of  the  affected 
bones.  These  are  chiefly  the  cranium,  spine,  clavicles,  tibiae,  and  femora.  The 
cranium  gradually  enlarges  as  the  result  of  increasing  thickness  of  the  bones 
composing  it  (646,  653  a),  whilst  the  face-bones,  with  the  exception  sometimes  of  the 
lower  jaw  and  malars,  escape.  The  spine  is  bent  forwards  from  an  increase  of 
the  dorsal  curve.  The  affected  limb-bones  are  enlarged  and  their  curvatures  exag- 
gerated (650,  654) ;  thus  the  femur  becomes  bowed  outwards,  whilst  its  neck  becomes 
more  horizontal,  and  the  tibia  presents  an  exaggerated  curvature  forwards.  The  first 
noticeable  deformity  is  usually  either  the  enlargement  of  the  head  or  the  curvature 
of  the  tibia.  The  changes  in  the  osseous  tissue  appear  to  be  inflammatory  in  nature  ; 
the  compact  bone  which  is  increased  in  thickness  is  in  parts  dense  and  in  others 
spongy,  and  the  distinction  between  it  and  the  cancellous  bone  is  more  or  less  lost 
(646).  The  dense,  spongy,  osseous  tissue  is  composed  of  coarse  trabeculge  enclosing 
spaces  filled  with  fibrillated  cellular  tissue.  In  a  considerable  number  of  cases  death 
has  occurred  from  multiple  sarcomata  (646  et  seq.). 

646.  A  portion  of  the  calvaria  from  a  case  of  osteitis  deformans.  The  bone  is 
greatly  increased  in  thickness,  measuring  in  its  thickest  part  16  mm.  The  outer 
surface  of  the  bone  is  smooth,  and  the  inner  surface  very  deeply  marked  by  the 
grooves  for  the  meningeal  vessels.  No  trace  of  the  sutures  is  recognizable.  The 
section  presents  a  uniformly  dense  structure,  and  the  distinction  between  the 
diploc  and  the  inner  and  outer  tables  has  been  obliterated.  There  is,  however  a 
slight  mottling  of  the  cut  surface,  due  to  the  presence  of  areas  which  are  somewhat 
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paler  in  colour  and  softer  than  the  rest.  These  softer  areas  bear  no  relation  to 
centre  or/hnSon  '""^  ''^''''''^  patches  are  In  the 

In  addition  to  the  diffuse  elianges  above  described,  the  skull  presents  numerous 
localized  new  growths,  both  on  its  outer  and  inner  aspects.  These,  though  varying 
considerably  in  size,  are  mostly  rounded  in  outline;  many  are  about  the  site  of  a  six- 
penny piece,  and  in  then-  thickest  central  part  are  raised  to  the  extent  of  4  or  5  mm 
the  consistence  of  the  growths  varies  ;  some  are  quite  soft,  but  others  are  gritty  as 
It  ossitying  The  penosteum  can  without  difficulty  be  separated  from  'the 
surhxce  pf  the  growths,  but  the  relation  of  the  latter  to  the  bone  is  not  constant. 
Wfnlst  in  some  the  growth  can  be  peeled  without  much  difficulty  from  the  smooth 
bone  beneath,  in  others  the  connection  between  the  two  is  more  intimate  and  the 
surface  ol:  the  bone  is  pitted  and  actually  invaded  by  the  growth.  5831 

The  colour  of  this  and  the  foltowing  specimens  has  resulted  from  preservation  in  a  solution  of 
bichromate  of  ammonium. 

647.  The  left  half  of  the  base  of  the  skull  and  of  the  face-bones,  from  the  same  case 
as  the  precedmg  specimen.  The  cranial  bones  present  changes  similar  to  those 
already  described.  A  mass  of  soft  growth  covers  the  temporal  surface  of  the 
great  wmg  of_  the  sphenoid.  The  malar  bone  is  thickened ;  the  alveolar  process 
of  the  upper  jaw  is  much  enlarged,  its  posterior  extremitv  presents  a  soft  deposit, 
and  a  section  through  the  centre  of  the  aveolar  process  shows  small  soft  spots  of 
growth  m  the  substance  of  the  bone.  Examination  of  tlie  median  section  of  the 
skull  reveals  great  enlargement  of  the  body  of  the  sphenoid,  the  bone  forming  the 
floor  of  the  sphenoidal  sinus  beiug  12  mm.  in  thickness.  The  sinus  itself  is  in  part 
filled  with  ossifying  growth  which  projects  forwards  in  the  form  of  a  soft  mass  into 
the  spheno-ethmoidal  recess.  From  the  front  of  the  body  of  the  sphenoid  soft 
growth  extends  forwards  into  the  back  of  the  nasal  fossa,  involving  the  vertical 
plate  of  the  ethmoid.  On  the  inner  wall  of  the  orbit  the  growth  is  extendmg 
through  the  bone  from  the  ethmoidal  cells.  5831 

648.  A  median  section  through  the  bodies  of  some  of  the  vertebrae  of  the  lower 
part  of  the  spinal  column,  from  the  same  case  as  the  preceding  specimens.  The 
substance  of  the  bodies  varies  much  in  appearance,  being  in  parts  normal,  in  others 
sclerosed,  and  in  others  apparently  infiltrated  with  soft  growth.  Springing  from 
the  outer  surface  of  three  of  the  bodies  is  a  prominent  mass  of  growth  which 
is  in  part  firmly  ossified.  5831 

649.  A  piece  of  the  ilium,  from  the  same  case  as  the  preceding  specimens.  The 
bone  is  not  thickened,  but  in  section,  particularly  in  the  neighbourhood  of  the 
crest,  it  is  infiltrated  with  growth.  A  large  mass  of  soft  solid  growth  projects 
from  each  aspect  of  the  bone.  5831 


650.  A  longitudinal  section  of  a  femur,  from  the  same  case  as  the  preceding.  The 
only  alteration  in  the  shape  of  the  bone  is  a  slight  increase  in  the  normal  curve  of 
the  shaft,  especially  in  its  lower  part.  The  section  shows  an  almost  general 
thickening  of  the  wall  of  the  shaft,  the  compact  tissue  of  which  is  in  parts  separated 
into  thick  parallel  trabeculae,  the  intervening  spaces  being  occupied  by  soft  growth. 
The  medullary  canal  is  the  seat  of  four  separate  tumours,  which  are  homogeneous 
in  appearance  and  firm  and  gritty  in  consistence.  On  the  surface  of  the  shaft 
beneath  the  periosteum  are  several  deposits  of  growth  in  every  respect  similar  to 
those  described  on  the  skull  (No.  616).  The  cancellous  tissue  of  the  two  extremities 
of  the  bone  has  undergone  a  varying  degree  of  sclerosis,  and  also  presents  irregular 
patches  in  which  the  osseous  tissue  is  replaced  by  soft  growth.  The  articular 
cartilage  is  unaffected.  ^^^^ 


OSTEITIS  DEFORMANS, 


139 


51  A  longitudinal  section  of  a  tibia,  from  the  same  case  as  the  preceding.  In  all 
respects,  with  the  exception  of  tl.e  presence  of  superficial  growths,  the  bone  pi-esents 
features  similar  to  those  seen  in  the  femur.  -5°'^^ 
E.  S..  an  unmarried  woman,  aged  43,  was  admitted  into  U.  C  H.  under  Dr.  Kinger,  May  27, 
1880.  She  had  had  rheumatic  fever  in  1874,  and  since  Feb.  1878  had  complainet  of  shortness 
of  breath  on  exertion  and  "  neuralgic  "  pains  in  the  limbs.  In  March  1878,  thickemng  of  the 
radii  and  to  a  less  extent  of  the  tibia  was  noticed  ;  the  upper  and  lower  jaws  were  enlarged, 
and  the  head  was  massive.  Following  diphtheria,  in  April  1878,  ascites  and  oedema  of  the  legs 
occurred,  and  in  the  summer  of  1879  she  had  double  pleurisy.  On  admission  the  lower  ends 
of  both  humeri  were  enlarged  ;  the  forearm  bones  were  bent  and  thickened  ;  the  clavicles  were 
much  thickened,  especially  at  the  inner  ends  ;  the  lower  jaw  and  the  alveolar  border  of  the  upper 
jaw  were  enlarged ;  cranium  enlarged ;  spine  normal ;  femora  not  enlarged,  but  curvature 
increased.  There  was  an  apical  systolic  murmur,  and  the  abdomen  was  distended  with  fluid. 
Sight  and  hearing  were  defective.  A  few  days  after  admission  power  in  the  lower  limbs  was 
almost  completely  lost.  Patient  became  gradually  weaker,  and  died  August  29,  1880.  At 
the  post-mortem  examination  sarcomatous  growths  were  found  in  the  lungs,  pleura,  bronchial 
glands,  heart,  peritoneum,  retroperitonpal  tissue,  liver,  skull,  vertebra?,  right  ilium,  femora, 
and  tibise.  (Dr.  Einger's  Case-books,  1880,  Females,  p.  773.) 
Microscopic  Characters.  ShiK-hoiics— There  is  no  recognizable  line  of  demarcation  between  the 
tables  and  the  diploe,  the  whole  thickness  of  the  bone  being  made  up  of  trabecule  which  are  for 
the  most  part  stout,  closely  set,  and  evenly  distributed.  Only  in  a  few  places  is  there  any 
evidence  of  absorption  or  deposition  on  the  surfaces  of  the  trabecule.  The  mottling  of  the 
bone  mentioned  in  specimen  No.  646  results  from  differences  in  the  thickness  of  the  trabecula;. 
The  medullary  spaces  are  occupied  by  soft  tissue,  the  structure  of  which  is  similar  to  that 
of  the  definite  tumours,  and  the  same  process  of  ossification  is  observable  in  it. 
Tumours  of  the  Bones. — These  have  a  mixed  sarcomatous  structure.  The  cells  are  for  the  most 
part  rounded  or  oval  in  shape,  and  lie  in  a  finely  reticulated  stroma.  In  irregular  areas  this 
reticular  stroma  becomes  hyaline  and  thickened,  this  process  representing  apparently  an  early 
stage  in  the  process  of  ossification.  The  substance  of  the  tumours  on  the  surface  of  the  bones 
is  directly  continuous,  through  the  superficial  layers  of  the  osseous  tissue,  with  the  growth 
which  fills  the  medullary  spaces.  In  the  tumours  of  the  lung  {see  Medical  Series),  which 
agree  in  structure  with  those  of  the  bones,  changes  similar  to  those  above  described  are  seen 
in  the  stroma,  and  in  the  areas  so  affected  trabeculae  of  actual  bone  have  in  parts  been  formed. 

652.  The  bones  of  a  skull,  excepting  the  lower  jaw.  The  cranium  is  large,  measuring 
15  cm.  in  its  greatest  transverse  diameter,  and  20  cm.  in  its  antero-posterior 
diameter ;  it  is  rendei-ed  asymmetrical  by  a  bulging  of  the  left  occipito-parietal 
region.  The  bones  of  the  cranium  are  increased  in  thickness,  especially  iu  the 
frontal  and  occipital  regions,  measuring  nearly  2  cm.  at  the  thickest  part.  The 
distinction  between  the  tables  and  the  diploe  has  disappeared,  the  section  presenting 
a  uniformly  spongy  texture,  and  the  smooth  internal  surface  of  the  skull  being 
almost  everywhere  replaced  by  one  which  has  a  closely  porous  structure,  and 
exactly  resembles  the  condition  of  the  exterior,  which  is  similarly  altered. 
Excepting  the  coronal,  no  trace  of  the  sutures  in  the  vault  remains.  On  the 
inner  surface  the  grooves  for  the  vessels  are  exaggerated ;  the  jugular  foramina 
are  contracted,  but  the  other  apertures  in  the  base  of  the  skull  retain  their  normal 
size.  The  thickened  orbital  plates  of  the  frontal  bone  are  so  prominent  that  the 
horizontal  plate  of  the  ethmoid  is  sunk  in  a  deep  hollow.  No  trace  of  the  frontal 
sinuses  appears  in  the  section.  All  the  parts  immediately  surrounding  the  foramen 
magnum  appear  to  have  been  driven  upwards,  rendering  the  basilar  groove  more 
horizontal  than  natural,  producing  a  corresponding  hollow  on  the  under  surface 
ot  the  b£tse,  and  giving  to  the  foramen  magnum  a  triangular  form.  The  surfaces  of 
the  bones  forming  the  middle  fossa  of  the  base  of  the  skull  are  less  affected  than 
the  rest,  tor,  although  irregularly  tuberculated,  the  compact  surface  remains. 

Ihe  upper  ]a\vs  are  affected  in  a  manner  similar  to  the  cranial  bones,  the 
thickening  being  most  marked  in  the  palate,  which  is  on  a  le^■el  with  the  alveolar 
border.  I  he  malar  and  nasal  bones  are  not  aflfected,  and  the  orbits  are  not 
encroached  upon.    The  face  is  asymmetrical,  the  right  upper  jaw  being  more 

than  the  leh!  """"^  "^^^  '"'^'^      ^  ^^^'^^ 

V  f  i"  2607 
From  a  female  Bubject  in  the  diBsecting-room.  probably  affected  with  osteitis  deformajiB. 


140 

liEDNTIASIS  OSBEA* 

^^of"  fl*^'^'''^  ^'^^  base  Of  the  brain  from  the  foregoing  case,  showing  aattehine 
o  the  parts  corresponding  with  the  eminences  of  the  interior  of  the  sTuluSf 
ot  the  frontal  lobes  and  the  cerebellum.  nouioiy 

653  A.  A  plaster  cast  of  the  calvaria  from  a  case  of  osteitis  deformans,  showing 
considerable  and  s^^mmetrical  enlargement.  The  antero-posterior  dkmete? 
measures  19-5  cm.,  the  transverse  diameter  18  cm.,  and  the  cii4umferencercm! 

8114 

T?!,!:'^''"      y""'""  °^  ^S*^',!"  symptoms  of  the  diBease  had  existed  for  20  years, 

iil,?^        W  Tf'-^'l  "''■'r'^      connection  with  the  right  hemisphere  of  the^^T 
helium.    (See  Dr.  H.  A.  Robinson,  Trans.  Path.  Soe.  1887  vol  icvTvil!  «  9ft9  1^a  t\^  <s^^  u 
Mackenzie,  '  Illustrated  Medical  News,'  Sept.  29,  ^888  p.'  11.)  ^"      '  ^ 

654.  A  left  tibia  in  sagittal  section.  The  bone  presents  a  marked  antero-posterior 
sU^r^rVf"  ^r^'^^fu  i«  directed  forwards.    The  normal  shape  of  the 

shaft  IS  lost,  the  middle  part  of  the  crest  being  replaced  by  a  long  fusiform 
enlargement  and  the  whole  shaft  appearing  to  be  compressed  laterallf.  At  the 
upper  end  of  the  fusiform  enlargement  above  mentioned  the  surface  of  the  bone  is 
irregularly  excavated.    The  extremities  of  the  bone  are  normal 

The  section  shows  that  the  compact  tissue,  which  is  thickened  along  the 
concavity  oE  the  curve,  is  in  all  parts  much  more  porous  than  natural,  the  osseous 
tissue  being  everywhere  marked  by  longitudinal  canals.  The  medullary  canal  is 
enlarged,  and  the  cancellous  tissue  of  the  upper  extremity  is  rarefied  6953 


ACEOMEGALY. 

Acromegaly  is  a  rare  disease  of  adult  life,  characterized  by  enlargement  chiefly  of 
the  bones  of  the  face,  hands,  and  feet,  associated  with  some  thickening  of  the  soft 
parts.  The  enlargement  of  the  face  affects  chiefly  the  lower  jaw,  but  to  a  less  extent 
the  margins  of  the  orbits  and  superciliary  ridges,  the  nose,  and  the  malar  bone.  The 
enlarged  hands  and  feet  are  increased  chiefly  in  width  and  thickness.  The  ribs  and 
clavicles  may  be  affected.  The  osseous  tissue  is  rarefied,  and  the  increase  of  the 
bones  in  size  is  due  to  a  new  formation  of  spongy  tissue.  The  enlargement  of 
the  pituitary  body,  which  is  often  associated  with  Acromegaly,  is  illustrated  by  a 
specimen  in  the  Medical  Series. 


LEONTIASIS  OSSEA. 

Leontiasis  is  a  rare  affection,  usually  occurring  in  adolescence,  characterized  by 
progressive  development  of  masses  of  spongy  new  bone  in  connection  with  certain 
bones  of  the  face  and  sometimes  of  the  cranium.  The  disease  is  usually  symmetrical, 
and  the  superior  maxillary  bones  are,  in  the  first  instance  at  least,  most  commonly 
affected. 


XUMOUKS  OF  BOTTE. 
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TUMOURS  OF  BONE. 

The  following  tumours  are  met  with  in  connection  with  bones : — 
Primary. 
Simple. 

1.  Enchondroma. 

a.  Non-ossifying  (655  et  seq.). 

b.  Myxo-chondroma  (661). 

c.  Ossifying  (662  et  seq.). 

2.  Osteoma. 

a.  Spongy  exostosis  (662  et  seq.). 
h.  Ivory  exostosis  (685,  686). 

3.  Fibroma  (see  Diseases  of  the  Jaws  and  Pharynx). 

4.  Angioma  (see  Diseases  of  the  Jaws). 

5.  Hydatid  cyst. 
Mahgnant. 

Sarcoma. 

a.  Fibro-sarcoma  (687  et  seq.). 

b.  Spindle-cell  sarcoma  (690  et  seq.). 

c.  Eound-cell  sarcoma  (699  et  seq.). 

d.  Mixed-cell  sarcoma. 

e.  Ossifying  and  Chondrifying  sarcoma  (712  et  seq.). 

f.  Myeloid  (730  et  seq.). 

Secondary. 

1.  Sarcoma. 

a.  The  above  varieties  (738  et  seq.). 

b.  Melanotic  (741,  742). 

2.  Carcinoma. 

a.  Spheroidal-cell  (743  et  seq.). 

b.  Columnar-cell  (750). 

c.  Squamous-cell  (751,  752). 

Note —The  Mixed-cell  sarcomata  of  bone  are  not  arranged  separately  but  are 
placed,  according  to  the  preponderant  character  of  the  cells,  under  Spindle-cell 
sarcoma  or  Eound-cell  sarcoma. 


CABTILAGIlfOTTS  TUMOTTES— ChOI^DBOMA— EnCHONDEOMA. 

Cartilaginous  tumours  occur  in  several  forms 

"phalli  :zz^zut^r^i.:  "Lttt''  r 

calcify  in  narts  Vfi^fi^      TlfJ  !      "^^"^^^^  occasionally 

mucus  (see  Obstetric  Series!  ^"^'^  resembhng 

c.  Carfilaginous  tumours  often  grow  from  the  long  bones  near  the  linA  nf  .  • 

:u  ss^in  tht &t  th?v^^^  «sXlur; 

.      the'cartilag'eS  osdfied  growth  ceaLf:Thi?:LX''  =  "'if  °f 
•  eo  that  this  ceases  to  JoreLraTd%r«  f         ^  ^''^  base, 
  •         ^^'^^y       <^be  tumour  assumes  a  pedunculated 
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form  (pedunculated  exostosis).  The  bone  formed  is  always  spongy,  and  at 
the  base  the  cancellous  tissue  of  the  tumour  will  be  found' to  be  continuous 
with  that  of  the  bone  from  which  it  is  growing,  no  compact  tissue  existing 
at  this  spot.  Many  of  these  tumours  ultimately  undergo  complete  ossifi- 
cation, and  are  then  spoken  of  as  exostoses.  They  are  covered  with  a 
fibrous  layer  continuous  with  the  periosteum,  and  a  bursa  not  uncommonly 
forms  in  the  overlying  soft  parts.  They  are  most  common  near  the  head 
of  the  humerus  (6(56),  the  lower  end  of  the  femur  (662),  and  on  the 
ungual  phalanx  of  the  great  toe  (67(»)-  They  are  sometimes  hereditary 
and  multiple. 

d.  Tumours  of  boue  consisting  of  cartilage  mixed  with  sarcomatous  tissue 
(chondrifying  sarcoma)  are  included  in  a  separate  series  (p.  156). 

655.  A  finger,  removed  by  amputation  through  the  metacarpo-phalangeal  articulation. 
Springing  by  a  broad  base  from  the  palmar  aspect  of  the  first  phalanx  is  a  globular 
cartilaginous  tumour  marked  out  into  small  lobules  by  intersecting  lines  of  areolar 
tissue,  which  lines  are  in  many  situations  the  seats  of  "earthy  deposit.  The  growth 
passes  deeply  within  the  phalanx,  from  the  cancellous  tissue  of  which  it  has  possibly 
arisen ;  its  limit  in  this  situation  is  not  recognizable.  A  thin  fibrous  investment, 
continuous  with  the  periosteum,  is  spread  over  the  projecting  part  of  the  tumour! 
Both  the  articular  ends  of  the  bones  are  unaffected.  5336 

From  a  girl,  15  years  of  age,  who,  when  six  years  old,  fell  and  injured  her  finger.  The  tumour 
appeared  soon  after  the  injury. 

656.  A  finger,  with  the  distal  half  of  its  metacarpal  bone.  Attached  to  the  head 
of  the  metacarpal  bone,  and  arising  within  it,  is  an  oval  tumour  about  2-5  cm. 
and  5  cm.  in  its  chief  diameters,  and  composed  of  firm,  semitransparent,  homo- 
geneous cartilage,  variously  intersected  with  lines  of  white  fibrous  tissue.  On 
the  surface  of  the  tumour  is  a  thin  incomplete  layer  of  osseous  tissue  resulting 
from  the  expansion  of  the  end  of  the  metacarpal  bone.  Many  points  of 
calcification,  following  in  places  the  imperfect  fibrous  partitions,  are  scattered 
through  it.  "  3758 

From  a  boy  9  years  old.  The  tumour  appeared  when  he  was  two  years  of  age,  and  is  said  to 
have  followed  a  blow.  There  were  in  all  eight  such  tumours  on  the  two  hands,  all  of  which 
were  said  to  have  grown  after  blows. 

657.  Two  fingers,  with  the  corresponding  metacarpal  bones.  In  one  finger  each 
phalanx  is  the  seat  of  one  or  more  cartilaginous  tumours,  that  on  the  last  phalanx 
springing  from  its  palmar  aspect ;  the  several  tumours  have  lowly  nodular  surfaces, 
and  are  covered  with  a  glistening  membrane,  the  deeper  part  of  which  is  continuous 
with  the  periosteum  ;  the  metacarpal  bone  is  swollen  out  on  one  side  by  extension 
of  the  growth  within.  In  the  other  finger  the  tumours  are  confined  to  the  first 
phalanx  and  metacarpal  bone.  3746 

658.  A  right  middle  finger,  removed  by  amputation  through  the  metacarpal  bone. 
All  the  phalanges  and  the  metacarpal  bone  are  the  seat  of  cartilaginous  tumours. 
The  first  and  second  phalanges  are  greatly  enlarged,  especially  in  their  proximal 
halves,  by  the  growth  of  cartilaginous  tumours  in  their  interior.  Very  little 
unaltered  bone  remains,  the  cartilaginous  growth  having  a  translucent  grey  appear- 
ance, and  being  intersected  with  fine  lines  of  fibrous  tissue  and  small  yellow 
patches  of  c  alcareous  deposit.  In  the  ungual  phalanx  a  small  cartilaginous  growth 
projects  from  the  palmar  surface  of  the  proximal  half  and  involves  the  cartilaginous 
surface.  Two  separate  cartilaginous  growths  occupy  the  interior  of  the  metacarpal 
bone,  one  lying  immediately  beneath  the  articular  cartilage.  The  joints  are 
unaffected,  although  their  surfaces  are  altered  in  shape  by  the  cartilaginous  grow^th 
beneath  the  articular  cartilage.  5569. 

Kemoved  by  amputation  from  a  boy  aged  19.    (Surg.  Reg.  Report,  1881,  p.  52,  No.  1328.) 
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659.  A  plaster  cast  of  a  right  hand,  the  first  phalanx  of  the  index  finger  of  which 
was  the  seat  of  two  enchondromatous  tumours,  one  of  them  projecting  for  3  cm. 
from  its  radial  surface,  and  measuring  about  4  cm.  across  its  base ;  the  second, 
much  smaller,  presses  into  the  cleft  between  the  index  and  middle  fingers. 

660.  Plaster  cast  of  a  right  hand,  greatly  deformed  by  massive  enchondromatous 
growths,  considerably  exceeding  in  size  the  band  itself.  The  largest  of  the  growths, 
slightly  lobed,  oval,  "and  measuring  about  10-5  cm.  by  7  cm.,  occupies  the  whole  of 
the  dorsum,  and  has  apparently  sprung  from  the  middle  metacarpal  bone.  In  the 
position  of  all  the  phalanges,  except  the  ungual,  of  the  ring  and  little  fingers 
are  large  pyriform  or  globular  swellings,  which  appear  in  many  places  to  have 
coalesced  one  with  another  and  form  one  deeply  cleft  or  clustered  mass. 

661.  The  inner  half  of  the  lower  third  of  a  right  femur,  which  is  the  seat  of  a 
cartilaginous  tumour.  The  growth  occupies  the  interior  of  the  bone  in  its  lowest 
6  cm.  Posteriorly  it  projects  through  an  opening  in  the  compact  tissue  in 
the  form  of  a  rounded  mass  above  the  condyles.  Anteriorly  the  tumour  has 
produced  a  perforation  smaller  than  that  behind,  and  situated  immediately  above 
the  patellar  surface ;  through  this  opening  the  central  part  of  the  growth  is  con- 
tinuous with  a  large  lobulated  mass  which  overlaps  the  anterior  and  internal 
surfaces  of  the  shaft  to  the  extent  of  8  cm.  The  section  through  the  central 
part  of  the  growth,  as  well  as  of  that  which  projects  posteriorly,  presents  a  greyish- 
white  semitranslucent  appearance,  the  surface  being  marked  by  opaque  white 
lines  of  fibrous  tissue.  The  part  of  the  growth  which  projects  in  front  is  extensively 
cystic,  the  most  superficial  cysts  producing  the  lobulation  of  the  surface  of  the 
tumour.  In  the  recent  state  the  cysts  contained  clear  fluid  and  granules  of  solid 
matter.  7313. 

Microscopic  Structure. — The  tumour  is  a  myxo-chondroma.  Between  the  lobules  of  cartilage 
and  myxomatous  tissue  are  strands  of  delicate  connective  tissue  rich  in  spindle-shaped  cells. 
Some  of  the  softer  lobes  of  the  tumour  consist  of  pure  myxomatous  tissue. 

Miss  J.,  aged  20,  was  under  the  care  of  Mr.  Heath  in  Nov.  1894.  The  lower  end  of  the 
right  femur  was  enlarged,  and  egg-shell  crackling  could  be  felt.  The  case  was  seen  in  con- 
sultation with  Lord  Lister,  and  the  diagnosis  of  myeloid  sarcoma  was  made.  Amputation 
was  performed.  The  patient  was  in  good  health  and  free  from  any  evidence  of  recurrence 
nearly  four  years  later. 


Osseous  Tumours  of  Bone — Exostosis. 
There  are  two  varieties  of  exostosis. 

(rt)  The  spongy,  cancellous,  or  pedunculated  exostosis.    This  has  already  been 

described  as  the  ossifying  enchondroma  (see  p.  141). 
(6)  The  ivory  exostosis,  so  called  from  its  intense  density.    This  is  composed  of 
true  bone  but  the  Haversian  canals  are  very  few  and  small.    It  is  most 
common  about  the  bones  of  the  skull  and  lower  jaw  (685,  686). 

(a)  The  osseous  tissue  chiefly  cancellous.      Fedunculated  exostosis:' 
Cauhfloiver  exostosis,"  »  Ossifying  enchondroma:' 

^'^^  ?V^'  ^  f^^"^"'      the  inner  aspect  of 

ri  !'     .  ^"^^  ''"^/"t       ^Pipb>v^ial  line,  is  a  pedunculated  club- 

shaped  exostosis.    The  bulk  of  the  tumour  is  composed  of  cancellous  bone 
continuous,  through  the  pedicle,  with  that  of  the  shaft!    Over  this  is  a  ayer  of 
A  "°'V-''^'^?.f  ".f  ^^'^  t^'"°'^'-  ^«  «^PP«'l  ^vith  a  layer  of  car 

ippS-  sutfaroah:^lir  ^^^^^  -|e 

From  a  boy  aged  18,  who  died  of  heart  disease. 
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663.  The  lower  third  of  a  left  femur,  attached  to  the  froutof  which,  close  above  the 
outer  border  of  the  patellar  surface,  is  a  small,  slightly  pedunculated,  osseous 
tumour,  the  summit  of  which  was  probably  encrusted  with  cartilage.  There  is  a 
layer  of  dense  new  bone  nearly  covering  the  patellar  surface  of  the  femur,  formed 
probably  as  a  result  of  rheumatoid  arthritis.  3058 

664.  The  upper  half  of  the  left  tibia  of  a  young  subject,  to  the  posterior  wall  of  which, 
a  short  distance  below  the  epiphysis,  is  attached  a  small,  flask-shaped,  cancellous^ 
osseous  tumour.  The  tumour  arises  by  a  flattened  elongated  pedicle,  and  is' 
directed  almost  vertically  downwards  ;  its  summit  exactly  resembles  the  ossifying 
surface  of  the  epiphysis  of  a  long  bone,  and  was  probably  furnished  with  a  thin 
cartilaginous  covering. 

665.  A  section  of  a  spongy  exostosis  removed  by  operation.  The  pedicle  is  indicated 
merely  by  a  shallow  groove  on  the  surface.  The  extremity  is  covered  with  a  thick 
layer  of  cartilage,  which  in  the  recent  state  was  almost  jelly-like;  over  this  is  a 
fibrous  capsule  continuous  with  the  periosteum. 

666.  A  section  of  a  spongy  exostosis  removed  by  operation.  The  tumour,  which  is 
composed  of  cancellous  tissue  covered  with  a  thin  layer  of  compact  bone,  has  a 
lobulated  shape.  One  small  prominent  lobule  is  covered  with  cartilage,  and 
beneath  it  the  main  gi-owth  contains  two  cysts,  the  upper  and  larger  of  which  has 
evidently  arisen  from  the  coalescence  of  smaller  spaces.  The  periosteum  is  con- 
tinuous over  the  surface  of  the  tumour.  5912 

The  tumour  was  removed  by  Mr.  Godlee  from  tho  upper  end  of  the  humerus  of  a  boy  aged  11. 

667.  An  oval  osseous  tumour,  measuring  about  4  cm.  in  its  chief  diameter,  with 
.   the  adjoining  portion  of  the  upper  part  of  the  shaft  of  the  humerus,  to  which 

it  was  attached  by  a  broad  base.  Over  its  most  prominent  part  it  is  covered 
with  a  thin  layer  of  cartilage,  which  varies  in  thickness  from  the  unequal 
advance  of  ossification  into  it.  The  rest  of  the  tumour  is  made  up  of  cancellous 
tissue  very  open  in  the  centre;  the  parts  of  the  tumour  not  covered  by  cartilage 
are  closed  in  by  a  thin  layer  of  firm  compact  bone.  Parallel  to  this  tumour  is  a 
, .  similar  elongated,  though  much  smaller  and  less  prominent,  growth.  The  compact 
tissue  of  the  shaft  of  the  humerus  beneath  the  tumour  has  undergone  absorption, 
the  cancellous  tissue  of  the  tumour  being  continuous  with  that  of  the  bone.  It  is 
this  condition  that  has  caused  these  tumours  sometimes  to  be  inaccurately  spoken 
of  as  "  outgrowths  of  the  cancellous  tissue." 

668.  The  last  phalanx  of  a  great  toe,  with  the  investing  soft  parts.  From  one  of 
its  sides  a  bony  tumour  has  grown,  and  forms  a  rounded,  somewhat  pedunculated, 
projection  by  the  side  of  the  nail.  The  growth  is  overlaid  w-ith  a  cracked, 
glistening,  laminated,  horny  laj'er  formed  from  the  matrix  which  covers  it.  3747 

The  parts  were  removed  by  amputation. 
6J59.  The  distal  phalanx  of  a  great  toe,  with  some  of  the  investing  soft  parts.  From 
its*  dorsal  surface  there  projects,  somewhat  to  one  side,  an  osseous  growth  which 
hm  turned  back  the  nail,  and  is  itself  covered  with  a  horny  cajp  formed  from  the 
strAched  and  displaced  matrix  which  invests  it.  3528 

From,  a  patient  19  years  of  age.    The  disease  was  attributed  to  an  injury  received  two  years 
previously. 

670.  The  Ungual  phalanx  of  a  great  toe,  with  some  of  the  investing  soft  parts.  To 
its  dorsal  surface  there  is  attached  bj-  a  constricted  base  a  small  globular  tumour, 
composed  of  delicate  cancellous  bone  capped  with  cartilage  into  wliich  ossification 
is  advancing.  By  the  growth  of  the  tumour  the  nail  has  been  bent  backwards, 
and,  where  not  overlapped  by  this,  the  tumour  is  covered  only  by  the  matrix 
stretched  over  it.  ^^"^ 
The  part  was  removed  by  amputation, 
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671  The  ungual  phalanx  of  a  great  toe,  together  with  the  nail,  m  section,  Prom 
the  dorsal  surface  of  the  distal  half  of  the  bone  an  osseous  growth  projects  through 
a  rounded  opening  in  the  nail,  which  is  cracked  and  irregular  and  raised  around 
the  pedicle  of  the  tumour.    The  summit  of  the  tumour  is  composed  of  cartilage, 
the  vascidar  growing  bone  beneath  which  has  been  coloured  with  carmine.  The 
matrix  covering  the  tumour  is  ulcerated.  6160 
The  ungual  phalanx,  together  with  the  tuinour,  was  removed  from  a  boy  aged  13.  For 
4  months  there  had  been  all  the  signs  of  ingrowing  too-nail.    (Mr.  Hill's  Case-books,  18«b, 
vol.  ii.  p.  68.) 

672.  The  terminal  phalanx  of  a  great  toe,  upon  the  upper  surface  of  which,  slightly 
to*  one  side  of  the  middle  line,  is  a  low,  truncated,  bony  tumour,  the  summit  of 
which  presents  an  open,  finely  cancellous  structure.  The  surface  was  probably 
coated  with  cartilage,  into  which  ossification  was  extending.  3276 

673.  Half  of  an  oval  exostosis,  measuring  2-5  cm.  in  its  longer  diameter.  The  surface 
of  the  tumoiu-  is  covered  with  a  fibrous  capsule,  beneath  which,  over  its  most 
prominent  part,  is  a  thick  layer  of  cartilage.  5887 

674.  An  oval  osseous  tumour,  measuring  2  cm.  in  its  longer  diameter ;  it  is 
composed  of  closely  cancellous  bone,  covered  superficially  with  a  thick  layer  of 
cartilage,  in  the  deepest  part  of  which  are  small  opaque  areas  of  calcification. 

675.  The  upper  end  of  a  left  femur.  Attached  to  the  posterior  surface  of  the  neck 
is  an  irregular  mass  of  bone,  which  overhangs  its  base  of  attachment  and  has 
become  connected  on  its  outer  side  with  the  great  trochanter ;  its  inner  border 
projects  half  over  the  posterior  surface  of  the  head,  from  which  it  is  separated  by 
a  deep  angular  groove  in  adaptation  to  the  margin  of  the  acetabulum.  4279 

676.  A  longitudinal  section  of  the  upper  part  of  a  left  femur,  around  the  neck 
of  which  an  osseoiis  tumour  has  grown,  so  as  to  form  a  great  projecting 
irregular  mass.  The  tumour  is  formed  throughout  by  light  cancellous  tissue 
with  fine  rods  and  lamellae  set  widely  apart,  so  as  to  leave  large  spaces  between 
them,  and  closed  in  with  a  thin  compact  layer,  which  accurately  follows  the 
irregularities  of  its  surface.  The  compact  wall  of  the  neck  of  the  femur  has 
disappeared,  the  cancellous  tissue  of  its  interior  being  indistinguishably  continuous 
with  that  of  the  morbid  growth  around  it. 

677.  An  osseous  tumour,  removed  from  the  lower  third  of  the  shaft  of  the  femur, 
to  which  it  was  attached  by  a  stunted  narrow  pedicle.  The  tumour  forms  a 
branching  cauhflower-like  mass  of  closely  cancellated  bone  spread  over  a  distance 
of  about  7  cm.,  and  projecting  about  6  cm.  from  the  attached  surface.  Irregularly 
distributed  through  the  growth  are  numerous  grey  semitransluceut  areas  of 
cartilage,  3864 

678.  Plaster  cast  of  the  right  knee  and  adjoining  parts  of  the  limb  of  the  patient 
from  whom  the  preceding  specimen  was  taken,  4683 

The  following  is  an  account  of  the  condition  of  the  parts  before  the  operation  :— "  At  the  inner 
side  of  the  lower  end  of  the  femur  is  a  tumour,  hard,  painless,  with  an  irregular  surface, 
immovable,  of  somewhat  pyramidal  shape,  about  the  size  of  the  fist,  having  its  long  diameter 
in  the  direction  of  the  limb,  but  with  some  degree  of  obliquity,  its  lower  end  being  inclined 
towards  tlie  popliteal  space  under  the  muscles  which  bound  it  on  the  inner  side,  while  the 
upper  is  directed  forwards  upon  the  anterior  aspect  of  the  bone.  The  tumour  is  apparently 
free  of  the  knee-joint ;  the  femur  has  its  natural  shape  and  does  not  blend  in  any  way  with 
the  diseased  mass.  The  surrounding  parts  and  lymphatic  glands  in  the  groin  are  unaffected  " 
The  patient  was  a  lady  of  nervous  temperament,  26  years  of  age.  Her  general  liealth  was 
good,  and  there  was  no  hereditary  taint.  The  tumour  was  of  slow  growth ;  tlie  compact 
wall  of  the  femur  was  continued  on  its  pedicle,  so  that  in  tbe  removal  of  the  growth  the 
cancellated  structure  of  the  femur  was  laid  bare.  (Med.  Times,  No.  524,  vol.  ^  Oct  13 
1849,  and  Quain's  Clinical  Lectures,  1884,  p.  25.)  •.  ^i^u.  lo, 
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679.  A  sagittal  section  of  a  right  knee-joint.  The  lower  end  of  the  femur  is 
surrounded  by  a  lobed  mass  of  osseous  tissue,  with  which  the  patella  is  almost  in- 
distinguishably  blended,  the  line  of  its  anterior  surface  and  upper  border,  with  the 
extensor  muscles  inserted  into  it,  alone  remaining  recognizable.  The  surrouadiug 
mass  is  readily  separable  from  the  bones  (except  the  patella)  upon  which  it  rests  and 
is  itself  divided  into  three  or  more  closely  adapted,  yet  readily  separable,  portions, 
held  together  only  by  loose  connective  tissue.  The  morbid  growth  has'  in  places 
encroached  upon  the  articular  space,  and  has  partly  buried  itself  anteriorly  in  the 
wall  of  the  femur ;  inferiorly  it  extends  for  a  short  distance  upon  the  tibia.  The 
tumour  is  composed  throughout  of  cancellous  osseous  substance,  the  meshes  of 
which  are  filled  with  medulla;  but  in  the  deepest  part  of  the  globular  mass 
situated  on  the  back  of  the  joint  a  few  semitrausparent  greyish  areas  of  cartilage 
are  discernible,  and  the  osseous  portion  of  this  part  of  the  growth  is  composed  of 
mutually  adapted,  separable,  lobe-hke  pieces.  5384 

680.  Tbe  other  half  of  the  same  knee-joint,  dried. 

681.  A  plaster  cast  of  a  large  exostosis,  which  was  removed  by  operation  from  the 
inner  surface  of  the  skull  in  the  right  frontal  region.  It  is  irregular  in  shape, 
and  its  longest  measurement  is  nearly  5  cm.  The  tumour  is  preserved  in  the 
Museum  of  the  E.  0.  S.  6324 

From  a  man,  aged  20,  who  suffered  from  neuralgic  headache  and  pain  in  the  right  eyeball,  with 
a  sensation  of  "  the  brain  feeling  heavy."  He  had  had  epileptic  fits  on  the  left  side.  The 
right  eyeball  was  prominent,  and  a  hard  oval  swelling  could  be  felt  at  the  upper  and  inner 
part  of  the  orbit.  Operation  by  Mr.  Horsley  : — An  incision  was  made  along  the  superciliary 
ridge  and  the  frontal  bone  trephined.  The  tumour,  which  projected  into  the  frontal 
sinus  and  pressed  the  dura  mater  inwards,  was  removed  by  cutting  through  the  bone  around 
its  base.  A  wound  in  the  dura  mater  was  closed  with  sutures.  The  fits  were  arrested,  and 
for  some  years  the  patient  was  well,  but  afterwards  mental  changes  slowly  supervened. 
('  Practitioner,'  May,  1899.) 

682.  -A-  left  clavicle,  to  the  inferior  surface  of  which,  1  cm.  internal  to  the  conoid 
tubercle,  is  attached  a  small,  slightly  pedunculated,  osseous  tumour.  The  pedicle  is 
broad,  and  the  under  surface  of  the  tumour  is  flattened.  The  posterior  hp  of  the 
groove  for  the  subclavius  muscle  is  unduly  prominent  and  continuous  with  the 
tumour.  3204 

683.  A  pedunculated  oval  tumour  bisected,  measuring  nearly  4  cm.  in  its  longer 
diameter.  The  pedicle,  through  which  the  tumour  has  been  removed,  measures 
2  cm.  by  1  cm.  The  growth  is  composed  of  dense  cancellous  bone,  surrounded 
by  a  layer  of  compact  bone,  except  over  the  flattened  surface  of  the  tumour,  which 
is  covered  with  a  layer  of  cartilage  measuring  5  mm.  at  the  thickest  part.  The 
line  of  junction  of  the  bone  and  cartilage  is  very  undulating,  and  at  its  margin 
the  cartilage  projects  in  small  rounded  lobules.  The  periosteum  is  continued  as  a 
dense  fibrous  layer  on  the  surface  of  the  pedicle.  8006 

The  tumour  was  removed  by  Mr.  Pollard  from  the  left  scapula  of  a  girl  aged  17,  whose  shoulder 
had  been  noticed  to  be  growing  out  for  some  months.  The  tumour  was  attached  to  tlie  ventral 
surface  of  the  bone,  close  to  the  vertebral  border. 

684.  PS'^'t  of  a  right  hip-bone,  from  the  inner  surface  of  which,  close  to  the  anterior 
superior  iliac  spine,  a  slightly  pedunculated  osseous  tumour  has  grown.  The  tumour 
is  irregularly  lobulated,  and  in  its  central  part  projects  to  the  extent  of  4  cm. 
One  prominent  oval  lobule  overhangs  the  anterior  part  of  the  iliac  crest.  7535 

From  a  patient  who  died  of  meningitis. 

(b)  The  osseous  tissue  chiefly  compact. 

685.  Part  of  a  frontal  bone,  upon  which  are  seated  three  lenticular  osseous  tumours 
ranged  in  vertical  series  on  the  left  of  the  middle  line  of  the  bone.    Each  o 
the  tumours  is  about  1  cm.  in  diameter,  and  of  densely  compact,  ivory-like 
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structure  which  contrasts  with  the  compact  surface  of  the  bone  around;  the 
borders  of  the  lowest  two  are  slightly  overhanging  ;  the  other  is  sessile.  On  the 
right  of  the  lowest  tumour  are  two  small,  slightly  raised,  porcellaneous  patches,  and 
numerous  minute  spots  of  a  similar  character  are  present  on  other  parts  of  the 
frontal  bone.  ^^^^ 

686  The  posterior  part  of  a  skull.  Upon  the  occipital  bone,  on  the  right  side  and 
above  the  upper  curved  line,  is  a  limpet-shaped  osseous  timiour  which  measures 
about  3-5  cm.  across  its  base;  its  exterior  is  smooth,  dense,  and  perforated, 
with,  but  few  visible  vascular  channels.  6412 


FiBEOUS  TUMOtTES  OF  BONB. 

These  are  composed  of  dense  white  fibrous  tissue ;  they  are  tough,  opaque  white 
in  colour,  and  often  lobulated ;  on  section  they  often  present  a  glistening  striated 
appearance,  produced  by  the  bundles  of  fibrous  tissue.  Fibrous  tumours  of  bone 
almost  always  commence  in  connection  with  the  periosteum,  enveloping  the  bone  and 
partly  destroying  it  by  pressure  ;  less  commonly  they  arise  within  the  bone  and  expand 
it  over  them.  Fibromata  are  rarely  met  with  in  the  long  bones  of  the  extremities. 
They  are  more  common  in  the  jaws,  and  when  growing  fi'om  the  alveolar  border 
produce  the  disease  known  as  Jihrous  epulis  {see  Diseases  of  the  Jaws).  A  veiy 
vascular  form  of  fibrous  tumour  grows  occasionally  from  the  basilar  portion  of  the 
occipital  bone  and  the  body  of  the  sphenoid,  forming  the  Jihrous  polypus  of  the 
pharynx  (see  Diseases  of  the  Pharynx).  Fibrous  tumours  of  bone,  if  imperfectly 
removed,  may  recur  in  a  softer,  more  cellular  form,  which  assumes  the  features  of 
a  sarcoma. 


FiBEO-SAECOMATA  OF  BoiO). 

These  tumours  are  composed  chiefly  of  fibrous  tissue,  but  between  the  fibres  are 
numerous  young  cells,  round  or  oat-shaped.  They  most  often  commence  beneath 
the  periosteum.    They  closely  resemble  simple  fibromata  in  appearance. 

687.  A  longitudinal  section  of  the  upper  two-thirds  of  a  right  humerus,  and  a  firm 
lobulated  tumour  which  has  grown  upon  it.  The  upper  limit  of  the  tumour  is 
about  5  cm.  below  the  neck  of  the  bone  ;  and  the  growth  itself  measures  about 
9  cm.  between  its  upper  and  lower  ends,  and  projects  about  4  cm.  from  the 
subjacent  surface.  A  layer  of  new  bone  has  been  formed  beneath  the  growth, 
and  the  medullary  canal  of  the  humerus  is  occupied  for  a  corresponding  distance 
with  similar  osseous  substance. 

Microscopic  Structure. — The  tumour  is  composed  mainly  of  spindle-cells  mixed  with  a  large 
amount  of  fibrous  tissue. 

From  a  woman,  19  years  of  age,  admitted  under  Mr.  Marshall's  care,  June  1875. 

In  J une  of  the  preceding  year  she  was  riding  in  an  open  carriage ;  the  liorse  reared,  and 
to  save  herself  from  falling  out  the  patient  caught  hold  violently  of  the  back  of  the  seat  witii 
her  left  hand,  and  believes  she  strained  her  arm.  Within  ii  fortnight  from  that  time,  on 
touchmg  her  left  arm  she  found  she  had  a  tender  swelling,  about  the  size  of  the  top  of  the 
thumb,  on  the  inner  side  of  the  arm.  As  the  tumour  continued  to  grow  it  became  spon- 
taneously painful,  tiie  pain  shooting  down  the  arm  ;  during  the  three  months  prior  to  her 
admission  the  growth  of  the  trumour  was  very  rapid,  and  the  patient  expressed  herself  as 
feeling  vpeaker.    Her  family  history  was  good. 

The  limb  was  removed  by  amputation  through  the  shoulder-joint.  The  patient  was  dis- 
charged well  in  August.    (Mr.  Marshall's  Case-book,  1875,  p.  225.) 

688.  A  vertical  section  of  part  of  the  shaft  of  a  femur  and  of  a  tumour  which  has 
grown  within  it.  The  tumour  has  expanded  the  bone  for  a  distance  of  10  cm. 
and  at  its  broadest  part  measures  8  cm.  across.     The  growth  is  entii-ely 

L  2 


148 


TUMOURS  OF  BONE. 


endosteal,  and  its  surface  is  almost  everywhere  covered  by  a  layer  ol  bone 
continuous  with  the  compact  tissue  of  the  shaft.  The  expanded  bone  varies 
much  in  thickness,  but  in  most  parts  is  thin  enough  to  be  indented  by  moderate 
pressure  with  the  finger.  A  thick  fibrous  layer  continuous  with  the  periosteum 
covers  the  expanded  bone,  and  at  the  upper  and  lower  limits  of  the  growth  a  thin 
layer  of  new  bone  has  been  formed  on  the  surface  of  the  shaft.  The  section 
shows  that  the  tumour  has  but  very  loose  connections  with  the  shell  of  bone 
within  which  it  lies,  so  that  the  outline  of  the  growth  is  at  all  parts  very  clearly 
defined.  In  its  present  condition  the  tumour  is  of  a  yellowish-white  colour  and 
close  texture.  5613 

Microscopic  Structure.— tumour  is  a  libro-sareoma ;  it  consists  of  an  abundant  stroma 
composed  ahnost  entirely  of  dense  white  fibrous  tissue.  In  this  are  contained  small  groups 
and  lines  of  irregularly  rounded  cells,  which  in  parts  are  intimately  intermixed  with  the  stroma, 
but  m  other  parts  form  sharply  defined  groups.  A  few  bony  spicules  are  scattered  through 
the  growth. 

689.  The  outer  half  of  a  right  foot,  from  the  dorsum  of  which  there  projects  a  large 
globular,  firm  tumour,  which  has  arisen,  apparently,  in  connection  with  the  meta- 
tarsal bones  and  extends  for  a  short  distance  into  the  sole.  The  section  shows 
the  tumour  to^  be  composed  of  dense  fibrous  tissue,  in  places  arranged  in  glistening 
bands  which  imperfectly  partition  the  mass  into  lobes ;  its  outline  is  everywhere 
traceable.  Over  the  most  prominent  part  of  the  growth  the  skin  has  been 
removed  by  sloughing  or  ulceration,  and  through  the  apertures  in  it  part  of  the 
tumour  projects  with  a  shreddy  fungating  surface.  3750 

Microscopic  Structure. — The  tumour  is  a  fibro-sarcoma.  It  consists  of  loose  fibrous  tissue 
containing  an  abundance  of  small  spindle-cells. 

The  specimen  was  presented  by  Mr.  Syme,  and  in  the  MS.  Catalogue  is  described  as  a  "  soft 
cancer." 


Spindle-cbll  Saecomata  op  Boio}. 

These  form  a  very  large  proportion  of  the  malignant  tumours  of  bone.  They 
are  composed  of  spindle-shaped  cells,  often  of  great  length  and  size.  Each  cell 
contains  one  or  perhaps  two  oval  nuclei.  Between  the  cells  is  a  small  quantity  of 
homogeneous  intercellular  substance.  These  tumours  are  very  vascular.  They 
arise  frequently  beneath  the  periosteum  of  long  bones  at  some  part  of  the  shaft 
(691,  692).  The  bone  is  destroyed  to  a  greater  or  less  extent  by  the  invasion  of  its 
structure  by  the  cells  of  the  tumour.  The  compact  tissue  may  thus  be  perforated, 
and  the  tumour  may  then  grow  rapidly  in  the  medullary  canal.  Spontaneous 
fracture  may  occur  as  a  consequence  of  this  invasion  of  the  bone  (691,  692). 
Occasionally  spindle-cell  sarcomata  commence  in  the  medullary  canal.  They  form 
the  most  frequent  variety  of  malignant  tumour  of  the  bones  of  the  face.  They  are 
soft  and  brittle  in  texture  :  in  colour  they  vary ;  the  growing  margin  is  pink,  the 
central  parts  are  often  yellow  from  fatty  degeneration  ;  patches  of  hsDmorrhage  are 
not  uncommon,  and  cysts  are  of  occasional  occurrence.  In  rare  cases  they  are  so 
vascular  that  pulsation  is  clearly  to  be  felt,  and  occasionally  the  structure  may  be  so 
broken  down  by  haemorrhage  that  the  whole  growth  may  resemble  a  blood-clot. 
These  have  been  described  as  blood-cysts  of  bone,  or  osteo-aneurism.  Spindle- 
cell  sarcomata  are  usually  very  malignant,  recurring  in  the  lungs  and  liver,  but 
not  affecting  the  lymphatic  glands. 

Specimens  of  spindle-cell  sarcoma  of   the  jaws  are  preserved  in  the  series 

Diseases  of  the  Jaws." 

690.  The  lower  pafft  of  a  skull,  with  the  bones  of  the  face  and  some  of  the  adjacent 
soft  parts.  Occupying  the  left  orbit,  and  projecting  beyond  so  as  to  overlap  its 
margin,  is  a  lobulated  mass  of  firm  sarcomatous  substance.    Ou  the  right  side 
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a  similar  growth,  arising  apparently  from  the  periosteum,  fills  the  temporal  and 
zygomatic  fosste,  surrounds  the  ear,  and  spreads  inwards  beneath  the  base  of  the 
skull  as  far  as  the  margiu  of  the  foramen  magnum,  and  forwards  to  the  posterior 
nares;  the  zygoma  and  the  malar  bone  lie  embedded  in  the  growth.  The  skin 
around  the  ear  is  covered  with  prominent,  closely-set,  warty  growths  _  A  small 
oval  mass  of  similar  tumour-substance  has  grown  from  the  dura  mater,  with  which 
it  has  been  detached  from  the  base  of  the  petrous  portion  of  the  temporal  bone ; 
the  surface  of  the  latter,  corresponding  with  the  seat  of  the  tumour,  is  deeply 
and  irregularly  pitted.  4272 

Microscopic  examination  of  the  tumours  removed  at  the  first  and  second  operations  showed  the 
growth  to  be  a  large  spindle-cell  sarcoma. 

The  patient,  a  delicate  girl,  had  a  tumour  removed  from  the  orbit  by  Mr.  Quain.  The 
tumour  had  existed  only  two  months,  but  from  its  rapid  progress  was  believed  to  be  malignant. 
A  fortnight  after  the  operation  a  second  growth  appeared  beneath  the  upper  eyelid,  and  at 
the  end  of  two  months  had  grown  so  rapidly  as  to  require  a  second  operation.  A  third 
tumour  afterwards  appeared  below  the  outer  canthus  and  was  removed  by  a  third  operation, 
when  it  was  found  to  reach  the  very  bottom  of  the  orbit.  All  this  while  the  child  s  health 
did  not  in  the  least  deteriorate,  but  on  the  contrary  she  grew  fat  and  hearty.  Some  weeks 
later,  with  tiie  growth  of  the  tumour  shown  in  the  preparation,  she  began  to  lose  flesh,  became 
weaker  and  weaker,  and  died. 

691,  A  right  femur,  which  has  been  divided  by  a  sagittal  section.  Surrounding 
the  shaft  for  almost  its  upper  two-thirds  is  a  long  fusiform  tumour,  which 
at  its  most  prominent  part  is  raised  about  3  cm.  from  the  subjacent  surface.  The 
medullary  canal,  for  a  length  equal  to  that  of  the  tumour,  is  occupied  by  a  similar 
morbid  substance,  and  the  compact  wall  of  the  shaft  between  has  in  one  situation 
been  so  deeply  invaded  by  the  growth  that  the  femur  has  been  here  spontaneously 
fractured  ;  where  the  bone  is  broken  the  Haversian  canals  are  enlarged  and  filled 
with  a  substance  resembling  that  composing  the  tumour.  The  tumour  is  formed 
by  a  soft  basis-substance,  which  in  the  recent  state  was  of  a  brownish-red  colour, 
traversed  and  sustained  by  a  fine  meshwork  of  most  delicate  areolar  tissue,  and 
partitioned  imperfectly  into  lobes  and  columns  by  denser  fibrous  lamellse  which 
pass  between  the  periosteum  investing  the  growth  and  the  surface  of  the  shaft  of 
the  bone ;  its  fibrous  investment  is  in  parts  inseparably  blended  with  the  fibres 
of  the  vastus  internus. 

Microscopic  Structure.— The  tumour  is  a  large  spindle-cell  sarcoma. 

The  patient,  A.  W.,  aged  27,  was  admitted  into  U.  0.  H.  in  1865,  under  the  care  of  Sir 
John  Erichsen.  He  had  a  large  fusiform,  elastic,  almost  fluctuating  swelling  in  the  right 
thigh ;  it  gave  but  little  pain,  and  had  been  slowly  growing  for  some  months,  but  had  of 
late  increased  more  rapidly  in  size.  A  grooved  needle  inserted  into  the  softest  part  drew 
notbing  but  blood.  There  was  no  enlargement  of  the  lymphatic  glands.  The  dia<mosis 
being  somewhat  doubtful,  the  patient  was  kept  in  the  hospital  and  watched.  One  day,  whilst 
getting  out  of  bed,  he  fractured  the  femur,  aud  the  diagnosis  of  malignant  tumour  was  at 
once  made  Amputation  at  the  hip-joint  was  performed,  and  the  patient  partially  recovered. 
He  was  able  to  leave  the  hospital,  but  the  wound  never  completely  healed  and  he  died  a  few 
months  afterwards  with  recurrence  at  the  seat  of  operation  and  probably  also  in  internal 

692.  A  vertical  section  of  a  left  femur,  patella,  and  upper  part  of  the  tibia,  and  of 
a  large  subpenosteal  tumour  growing  from  the  shaft  of  the  femur.  Anteriorly 
the  tumour  extends  from  the  level  of  the  small  trochanter  to  the  upper  border  of 

of  the  shaft.    This  part  of  the  growth  has  been  so  extensively  broken  down 

Tttid  ^Zo  '  substance,  that  it'LppeaiVo  i;  as 

a  thick  fibrous  sac  the  inner  surface  of  which  is  at  its  upper  aAd  lower  ends 
smooth ;  but  lor  the  rest  of  its  extent  it  is  lined  with  large,  irregular  shreddy 
masses  of  tumour-substance,  and  with  layers  of  laminated  matter  pr?Sb  ^  cSed 
a":ul^S£^^^^^^  granular  tumour-subsLnce  cL^the 

Posterioriy  the  growth  extends  from  a  point  8  cm.  below  the  small  trochanter 
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to  the  lower  extremity  of  the  bone.  In  this  situation  the  growth  is  for  the  most 
part  of  a  close  even  texture,  and  has  a  maximum  thickness  oE  3  cin. 

The  femur  is  fractured  in  two  places,  at  a  distance  of  10  cm.  below  the  small 
trochanter  and  again  12  cm.  lower  down.  Erom  the  inferior  epiphysial  line  to 
a  level  4:  cm.  above  the  upper  of  the  two  fractures  the  medullary  canal  is 
tilled  with  new  growth,  which  has  caused  extensive  destruction  of  the  compact 
tissue  in  the  neighbourhood  of  the  lower  fracture.  The  growth  which  fills  the 
medullary  canal  between  the  situation  of  the  two  fractures  is  freely  mixed  with 
newly-formed  bone.  The  anterior  compact  wall  of  the  shaft  can  be  traced 
continuously  through  the  growth,  and  especially  in  the  neighbourhood  of  the 
low  er  fracture  it  is  thinned  and  eroded.  The  posterior  compact  wall  is  thickened 
by  a  deposit  of  new  bone  on  its  outer  surface,  and  the  line  of  demarcation  between 
it  and  the  superjacent  growth  is  ill-defined.  6328 

Microscopic  Structure. — A  sarcoma  composed  of  very  large  spindle-cells. 

From  a  girl,  aged  16,  in  whom  the  disease  had  been  noticed  6  months,  and  who  had  been 
treated  by  a  herbalist.  The  thigh  was  enormously  enlarged,  chiefly  as  a  result  of  the  cysts  in 
the  tumour,  which  together  contained  10  pints  of  blood-stained  fluid.  Disarticulation  at  the 
hip-joint  was  performed  by  Mr.  Heath ;  a  short  anterior  flap  was  raised  by  dissection,  and 
after  the  head  of  the  bone  had  been  disarticulated  a  long  posterior  flap  was  cut  from  within 
outwards :  the  circulation  was  controlled  by  an  aortic  tourniquet.  The  patient  was  discharged 
on  the  42nd  day,  and  died  a  few  months  after  leaving  the  hospital.  (Siu-g.  Reg.  Rep.  1887, 
p.  200.) 

693.  The  lower  part  of  a  right  femur,  together  with  a  tumour  involving  the  outer 
half  of  its  lower  extremity,  in  vertical  section.  The  tumour,  which  has  an  irregularly 
rounded  outline  and  finely  lobulated  surface,  corresponds  very  accurately  at  its 
lower  border  with  the  edge  of  the  articular  cartilage  of  the  external  condyle.  In 
front  it  reaches  nearly  to  the  middle  line  and  behind  slightly  beyond  it,  and  at  its 
upper  border  extends  3"5  cm.  above  the  patellar  surface.  The  outer  head  of  the 
gastrocnemius  is  incorporated  with  the  substance  of  the  tumour.  The  compact 
tissue  of  the  femur  around  the  margin  of  the  kimour  shows  no  evidence  of 
expansion,  but  the  section  shows  that  it  is  destroyed  beneath  the  growth,  which 
extends  deeply  into  the  cancellous  tissue  of  the  extremity  of  the  bone.  6365 

Microscopic  Structure. — The  growth  is  a  spindle-cell  sarcoma. 

From  a  woman,  aged  40,  admitted  into  TJ.  0.  H.  under  the  care  of  Mr.  Beck  in  May 
1888.  There  had  been  swelling  of  the  right  knee  for  six  months ;  at  first  it  was  painless. 
Tlie  swelling  was  limited  to  the  outer  part  of  the  lower  extremity  of  the  femur ;  its  nature 
having  been  determined  by  an  exploratory  incision,  amputation  was  performed  below  the 
middle  of  the  thigh. 

694.  The  lower  part  of  a  left  femur  in  coronal  section.  Occupying  the  outer  half 
of  the  lower  extremity  is  a  tumour  extending  in  front  and  behind  to  the  middle 
line  of  the  bone,  reaching  downwards  to  the  margin  of  the  articular  cartUage 
of  the  outer  condyle,  which  in  parts  it  slightly  overlaps,  and  upwards  for 
4  cm.  above  the  patellar  surface.  The  surface  of  the  tumour  is  slightly  lobulated 
and  has  no  bone  covering  it.  On  the  cut  surface  the  tumour  is  seen  to  reach  to  the 
middle  of  the  cancellous  tissue,  whilst  the  compact  bone  has  been  destroyed  to 
an  extent  of  5  cm.,  its  lowest  remaining  part  being  for  a  short  distance  over- 
lapped by  the  growth,  and  not  expanded  over  it.  The  cut  surface  of  the  tumour 
presents  to  the  naked  eye  a  distinctly  fibrous  appearance.  6805 

Microscopic  Structure.— ThQ  tumour  is  a  mixed-cell  sarcoma,  the  greater  number  of  the  cells 
being  oval  or  spindle-shaped.    Tlie  stroma  is  abundant  and  homogeneous. 

M.  E.,  a  woman  aged  21,  was  admitted  into  U.  C.  II.,  under  the  care  of  Mr.  Beck,  on 
January  1,  1892.  Six  months  before  slie  twisted  the  left  knee  whilst  rising  from  a  kneeling 
position.  A  few  weeks  later  swelling  and  pain  in  the  knee  were  first  noticed.  On  adinission 
there  was  enlargement  of  the  outer  part  of  the  lower  extremity  of  the  femur,  which  an 
exploratory  incision  proved  to  be  duo  to  to  a  solid  growth.  On  January  9  auiputation  was 
performed,  the  femur  being  divided  1^  inches  above  the  condyles.  Discharged  i<ebruary  1.. 
(.Mr.  Beck's  Casc-bvoks,  1892,  vol.  ii.  p.  465.) 
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695.  A  section  of  the  upper;  half  of  a  right  tibia  and  ot  a  tutiioiir  by  which  ib 
is  almost  surrounded,  together  with  the  corresponding  part  of  the  hbula.  The 
growth,  which  measures  about  15  cm.  in  length,  has  passed  through  the  upper  part 
of  the  interosseous  space,  and  is  firmly  attached  to  the  adjoining  part  of  the  outer 
surface  of  the  tibia ;  lower  down  the  interosseous  membrane  is  tensely  stretclied 
upon  it.  The  fibula  lies  in  a  deep  groove  in  the  outer  and  posterior  surface  of 
the  tumour.  The  section  shows  the  tumour  to  extend  deeply  into  the  medullary 
canal  and  into  the  cancellous  tissue  of  the  head  of  the  tibia,  \vithin  which  it  has 
probably  arisen  ;  inferiorly  its  limit  in  this  situation  is  ill-defined  ;  in  the  rest  of 
its  extent  its  outline  is  uneven  or  undulating,  and  the  tumour-substance  rests 
upon  the  consolidated  bone  around.  In  the  head  of  the  tibia,  near  its  anterior 
border  and  about  3  cm.  below  the  articular  surface,  is  a  circular  mass  (in  the 
plane  of  section  discontinuous  with  the  main  tumour)  having  a  somewhat  loose 
shreddy  surface  exactly  resembUng  that  of  the  part  of  the  tumour  lying  near 
it.  Through  the  substance  of  the  tumour  are  scattered  many  smooth-walled 
cysts,  varving  from  the  smallest  size  perceptible  to  2-5  cm.  in  diameter ;  one 
of  the  largest  of  these  is  situated  at  the  deepest  part  of  the  tumour,  where  its 
anterior  wall  is  formed  by  so  thin  a  layer  of  tumour-substance  as  to  be  scarcely 
recognizable,  3752 

Microscopic  Strmture. — The  growth  is  a  mixed  round-  and  spindle-cell  sarcoma. 

The  specimen  was  presented  by  Mr.  Syme,  and  the  tumour  is  described  in  the  MS.  Catalogue 
as  a  "  soft  cancer." 

696.  The  outer  half  of  the  upper  part  of  a  left  tibia  and  of  a  tumour  growing 
from  it.  The  tumour  covers  the  posterior  aspect  of  the  bone  for  a  distance 
of  8  cm.  below  the  articular  surface,  and  projects  as  a  lobulated  mass  to  the 
extent  of  4  cm.  from  the  surface  of  the  bone.  The  section  shows  that  the 
posterior  compact  wall  of  the  head  of  the  bone  has  been  destroyed  for  2  cm. 
below  the  cartilage,  and  that  the  interior  of  the  bone  is  occupied  by  growth  to  an 
extent  equal  to  that  of  the  tumour  externally.  The  articular  cartilage  covering 
the  external  tuberosity  is  normal.  In  its  present  condition  the  growth  has  a  pale 
rusty-brown  colour  and  friable  consistence. 

Microscopic  Structure. — The  tumour  consists  for  the  most  part  of  large  cells  varying  much  in 
shape,  and  irregularly  intersected  by  fasciculi  of  spindle-shaped  cells.  In  some  parts  of  the 
section  so  many  multinucleated  cells  are  present  as  almost  to  warrant  the  inclusion  of  the 
specimen  among  the  myeloid  sarcomata. 

From  a  woman,  aged  20,  who  had  noticed  the  swelling  for  four  months.  Amputation  through 
the  condyles  of  the  femur  was  performed  by  Mr.  Stonham.  The  other  half  of  the  tumour  is 
in  the  Westminster  Hospital  Museum. 

697.  The  anterior  half  of  the  upper  part  of  a  right  humerus  and  of  a  sarcomatous 
tumour  growing  from  it.  A  fracture  has  taken  place  through  the  surgical  neck, 
and  the  separated  bead  has  been  displaced  downwards  on  the  inner  surface  of  the 
shaft.  The  tumour  forms  a  rounded  projection  on  the  outer  aspect  of  the  shaft, 
and  IS  continuous,  above  its  fractured  extremity,  with  the  separated  head.  The 
compact  tissue  of  the  shaft  is  readily  traceable  upwards  to  the  fractured  surface, 
and  has  not  undergone  expansion.  The  tumour  is  surrounded  by  a  distinct 
capsule,  which  is  in  front  formed  by  the  fibres  of  the  deltoid  muscle  stretched 
over  It. 

Microscopic  Structtcre.-The  tumour  is  a  mixed-cell  sarcoma,  in  whicli  the  spindle-cells 
largely  predominate.    Muscle-fibres  are  seen  in  the  substance  of  the  growth. 

698.  The  lower  two-thirds  of  a  right  femur,  with  the  upper  ends  of  the  bones 

.^1        F'?'"^'  ^''"^^^       ^^'^  15  cm.,  encircled  by  a 

great  lobulated  sarcomatous  tumour,  which  covers  the  patellar  surface  and 
has  grown  inwards  so  as  to  cover  the  flattened  part  of  the  articular  surfaces 
of  the  condyles;  the  knee- oint  is  flexed  to  a  right  angle.     The  artiouW 
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caitilage,  where  overlapped  by  the  growth,  has  iu  part  baen  abiorbad,  and  the 
cancellous  spaces  and  medullary  canal  of  the  femur,  to  within  a  short  distance  of 
tJie  upper  end  of  _  the  tumour,  are  filled  with  a  new  growth  which,  close  above  the 
patellar  surface,  is  du-ectly  continuous  with  the  mass  without,  the  compact  wall  of 
the  lemur  having  been  here  entirely  replaced  by  the  substauce  of  the  tumour  The 
divided  surface  of  the  tumour  is  almost  everywhere  homogeneous  and  brain-like  • 
but  m  places  it  is  pale  grey  from  liEcmorrhage,  and  in  one  or  two  situations  presents 
irregular  eyst-hke  spaces,  the  result,  probably,  of  htemorrhagic  effusions.  The 
tumour  has  probably  grown  from  beneath  the  periosteum,  which  is  continued 
over  it. 

Microscopic  Structure.— The  tumour  is  a  large  spindle-cell  sarcoma. 


EOOTD-CELI  SaUOOMATA  OF  BojTE. 

These  are  composed  of  small  round  cells,  somewhat  resembling  lymph-corpuscles, 
separated  by  a  small  quantity  of  homogeneous  intercellular  substance,  or  in  some 
cases  by  an  alveolar  stroma  of  fibrous  tissue.  They  are  extremely  vascular,  and  may 
pulsate  freely.  They  usually  begin  beneath  the  periosteum  and  surround  the  bone, 
but  they  may  arise  in  the  medullary  canal.  They  are  common  in  the  femur,  tibia, 
and  bones  of  the  face.  They  are  extremely  soft,  and  white  and  brain-hke  in  ap- 
pearance (699).  Cysts  may  be  present.  They  are  very  malignant  in  their  course, 
invading  surrounding  structures  and  recurring  in  the  internal  organs  (701,  702). 

699.  The  lower  part  of  aright  femur,  the  end  of  the  shaft  of  which  is,  for  a  distance 
of  about  12  cm.,  surrounded  by  a  superficially  lobed  tumour  of  white,  homo- 
geneous, brain-like  substance.  The  interior  of  the  bone,  as  far  as  the  highest  part 
of  the  growth,  is  occupied  by  similar  brain-like  substauce,  which  contrasts  markedly 
with  the  natural  medulla  above  ;  but  the  hmit  between  the  two  is  ill-defined,  the 
one  seeming  to  be  continued  into  the  other.  In  the  plane  of  section  the  compact 
wall  of  the  femur  is  everywhere  traceable ;  the  mass  of  the  tumoui-  is  invested 
with,  periosteum,  from  the  deep  layer  of  which  it  has  doubtless  grown.  4579 

Microscopic  Structure. — The  tumour  consists  of  small  round  cells,  with  which  are  mixed  a  few 
fat-globules  and  some  granular  matter. 

The  parts  were  removed  by  amputation  from  a  man  27  years  of  age.  It  was  beUeved 
that  an  aunt  had  died  of  cancer  ;  no  other  hereditary  taint  could  be  traced.  The  patient 
had  four  delicate  children.  The  disease  began  to  show  itself  about  four  months  prior  to  the 
operation,  in  pain  and  stiffness  of  the  knee,  which  the  patient  attributed  to  a  slight  blow. 
Dui'ing  the  two  months  preceding  the  operation  he  had  been  confined  to  bed  and  unable  to 
sleep  without  large  doses  of  morphia ;  he  was  much  emaciated  and  subject  to  copious  night 
sweats  ;  pulse  from  100  to  130.  The  swelling,  which  varied  in  its  shape  from  time  to  time, 
did  not  extend  into  or  alter  the  form  of  the  knee-joint,  and  it  was  everywhei-e,  though  not 
uniformly,  elastic ;  the  knee  was  flexed  to  a  right  angle.  The  seat  of  greatest  pain  (chiefly 
nocturnal)  and  tenderness  varied.  After  removal  the  tumour  was  found  to  consist  of  various 
semifluid  masses  connected  by  septa.  The  patient  rapidly  progressed  towards  recovery  after 
the  first  fortnight,  and  a  year  afterwards  was  strong  and  robust. 

700.  A  vertical  section  of  a  right  knee-joint,  together  with  the  surrounding  soft 
parts,  and  a  sarcomatous  tumour  which  has  grown  from  the  patella.  On  the 
anterior  aspect  of  the  limb  the  tiunour  protrudes  through  an  opening  iu  the  skin 
in  the  form  of  a  lobulated  mass  measuring  9  cm.  vertically.  The  surface  of  the 
mass  presents  black  and  brown  patches,  probably  resulting  from  altered  blood- 
pigment  and  dried  epidermis.  The  skin  around  the  base  of  the  protruding  growth 
is  evidently  infiltrated,  beiAg  slightly  raised  and  less  wrinkled  than  the  healthy 
skin  around.  On  the  surface  of  the  section,  the  protruding  portion  of  the 
growth  presents  iu  parts  a  yellowish-white,  almost  brain-like  appearance,  but 
scattered  through  it  are  brownish  areas  and  a  large  group  of  almost  black  spots, 
the  result  of  alterations  in  extravasated  blood.     This  part  of  the  growth  is 
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definitely  limited  in  its  deep  aspect  by  the  remains  of  the  aponeurotic  expansion 
on  the  front  of  the  patella.  No  part  of  the  latter,  with  the  exception  of  its  carti- 
laginous surface,  is  recognizable,  but  its  place  is  occupied  by  a  deeper  portion 
of  the  growth  having  characters  similar  to  those  above  described.  The  vertical 
measurement  of  the  growth  considerably  exceeds  that  of  the  normal  patella, 
especially  below,  where  it  reaches  to  the  tubercle  of  the  tibia.  The  knee-joint 
is  not  involved,  and  the  portions  of  the  femur  and  tibia  displayed  in  the  section 
are  healthy.  5434 

Microscopic  Structure. — The  growth  consists  of  round  and  spindle  cells. 

The  patient,  a  woman  aged  63,  was  under  the  cave  of  Mr.  Lane  in  St.  Mary's  Hospital.  Sj'mp- 
toms  began  three  months  before  admission.  The  knee-joint  was  distended,  and  the  soft  elastic 
growth  simulated  effusion  into  the  prepatellar  bursa.  This  was  aspirated  and  afterwards 
incised.  The  growth  then  began  to  fungate  and  copious  hscmorrhage  occurred.  The  nature 
of  the  disease  being  recognized,  the  limb  was  successfully  removed. 

(The  other  half  of  the  specimen  is  No.  340  in  St.  Mary's  Hospital  Museum,) 

701.  The  upper  half  of  a  left  femur,  together  with  a  sarcomatous  tumour  sur- 
rounding it.  The  growth  has  a  lobulated  surface  and  in  the  recent  state  was  very 
soft  in  consistence;  it  surrounds  the  bone  from  the  neck  downwards  for  a  distance 
of  12  cm.    The  outlines  of  the  great  trochanter  are  unaltered.  7296 

Mici-oscopic  Structure. — The  tumour  is  a  small  round-cell  sarcoma.  The  masses  of  cell-elements 
are  large  and  line  the  meshes  of  a  fibrous  stroma. 

From  a  girl  aged  16,  under  the  care  of  Mr.  Heath  in  U.  C.  H.,  in  1894.  There  had  been  stiff- 
ness and  aching  pain  in  the  limb  for  two  months,  and  swelling  of  the  thigh  had  been  noticed 
for  two  months.  Amputation  was  performed  at  the  hip-joint  by  an  auterior  flap  raised  by 
dissection  and  a  posterior  flap  cut  from  within  outwards  after  disarticidation.  Part  of  the 
anterior  flap  sloughed  and  secondary  hismorrhage  occurred  on  the  26th  day,  and  was  arrested  by 
plugging  ;  bleeding  did  not  recur.  Death  occurred  on  the  73rd  day  after  the  operation  ;  there 
was  extensive  recurrence  in  the  stump  ;  both  lungs  contained  secondary  deposits  ■  a'  large 
psoas  abscess  on  the  left  side  reached  up  nearly  to  the  diaphragm.  ' 

(See  Surgical  Eegistrar's  Eeport,  1894,  pp.  52  &  80,  No.  1751.) 

702.  The  tibia  and  fibula  of  a  left  leg,  together  with  a  sarcomatous  tumour  partly 
surrounding  their  upper  extremities.  The  growth  forms  an  irregular  lobulated 
mass  which  fills  the  upper  part  of  the  interosseous  space,  projecting  between  the 
bones  in  front  and  behind  for  a  vertical  distance  of  10  cm.  The  fibula  lies  in  a 
deep  groove  on  the  outer  surface  of  the  tumour,  whilst  on  the  inner  side  the 
upper  part  of  the  growth  encroaches  on  the  tibia  both  from  the  back  and  front  leav- 
ing a  free  mterval  of  about  2  cm.  on  the  surface  of  the  bone.  Except  on  the'inner 
side,  the  upper  hmit  of  the  growth  has  been  cut  through  in  the  removal  of  the  limb 
through  the  knee-jomt.  In  the  lower  part  of  the  front  of  the  tumour  an  opening 
leads  into  a  large  irregular  central  cavity.  ^  6164 

Microscopic  Structure.~The  growth  consists  of  round  ceUs  in  a  homogeneous  matrix 

From  awoman  aged  22,  under  the  care  of  Mr.  Heath  in  U.C.H  fuDec  1885    Hp,- mnfU„ 
had  died  of  cancer.    For  3  or  4  months  there  had  been  soreness  and  sweiling  JboS  irrS 
knee  wh.ch  was  pamted  with  iodine.    On  admission  there  was  swelling  at  fhe  up,  er  nart  of 
the  left  leg,  between  the  tibia  and  fibula,  extending  to  6  inches  below  the  Date  la  3  n  IT  i 
swellmg  over  the  inner  tuberosity  of  the  tibia.    Tl.e  nature  of  the  turnout t  trbeorSter- 
mined  by  an  exploratory  incision,  amputation  was  performed  throiiairH,«  I^T  i  i  fi 
femur.    The  limb  was  first  removed  through  the  kneS  io  nt  hn     "  ""S'l  the  condyles  of  the 
the  flaps  necessitated  the  higher  amm'Sn     A  w-  presence  ot  growtli  in  both 

part  of'  the  thigh  was  perfor^d  Tanot^C  '^''''^^  the  upper 

The  patient  remained  well  for  8  months  S  then  seH^^^^  T.T       f^"''''^^^^     the  stump. 
died\n  6  weeks.    130th  lungs  werete^tf  of^"\:S°^r^^  '^^^ 
(See  Surgical  Eegistrar's  Eeport,  1886,  p.  83,  No.  2494,  1885  ) 

703.  A  left  humerus,  together  with  the  surrounding  musclps  nnd  n  Inr^n 
tumour  invading  them,  in  vertical  section.    iTe^umour  whlh  a  fZ^ 
begun  under  the  periosteum,  involves  tha  whole  Tu  Jh  o^^      p  1?  Z 
centre  of  which  is  fractured.    The  medullarytluiXied  b^f^owt^ 


164 


TUMOimS  OP  BONE. 


Ihe  surface  of  the  shaft  is  rough,  and  at  ahnost  all  parts  no  trace  of  the  periosteum 
IS  recognizable.  Below  the  great  tuberosity  for  a  distance  of  2-5  cm.  the  compact 
bone  has  been  completely  destroyed.  The  tumour,  instead  of  forming  a  circum- 
scribed swelling  on  the  surface  of  the  bone,  is  represented  by  a  large  lobulated 
mass  produced  by  the  infiltration  of  the  surrounding  muscles  ;  those  most  notably 
affected  being  the  triceps,  biceps,  and  those  attached  to  the  bicipital  groove.  The 
cut  surface  of  the  parts  of  the  growth  which  have  extended  into  the  substance 
of  the  muscles  presents  a  coarse  fibrous  network,  arranged  more  or  less  conform 
ably  with  the  direction  of  the  muscular  fibres,  and  enclosing  within  it  a  very  soft 
friable  substance.  6824 
Microscopic  Structure. — The  tumour  is  a  small  round-cell  sarcoma. 

F.  W.,  a  man  aged  30,  admitted  into  U.  C.  II.,  under  Mr.  Beck,  Feb.  1892.  Eight  months  pre- 
viously swelling  was  first  noticed  in  the  outer  aspect  of  the  upper  part  of  the  left  arm  ;  for 
6  weeks  the  swelling  had  been  rapidly  increasing.  On  admission  the  left  arm  and  shoulder 
were  enormously  enlarged  by  a  tumour,  the  circumference  in  the  middle  of  the  arm  being 
16^  inches  (right  10?  inches) ;  the  forearm  and  hand  were  cedematous.  On  March  1  the 
scapula  and  upper  limb  were  i-emoved  by  Berger's  method,  some  diseased  glands  being  at  the 
same  time  removed  from  the  axilla.  When  the  patient  left  the  hospital  on  March  29 
there  were  numerous  small  nodules  of  growth  in  the  skin  of  the  thoracic  and  abdominal  walls. 
The  wound  had  healed.    (Mr.  Beck's  Case-books,  1892,  vol.  ii.  p.  474.) 

704.  A  longitudinal  section  of  the  upper  part  of  a  left  femur,  around  the  shaft  and 
neck  of  which  a  soft  sarcomatous  tumour  has  grown.  The  posterior  wall  of  the 
bone  has  been  for  its  upper  5  cm.  extensively  invaded  by  the  growth,  and  is  for  the 
most  part  indistinguishable  from  the  contained  cancellous  tissue,  the  spaces  of 
which  are  also  filled  with  the  new  growth.  Below  this  situation  the  femur  has 
been  transversely  fractured  by  some  slight  violence ;  the  broken  surfaces  are 
thinly  covered  with  inflammatory  exudation.  The  limits  of  the  tumour  are  in 
places  not  definable  ;  posteriorly  it  appears  to  have  infiltrated  the  muscles  super- 
ficial to  it.  The  cancellous  spaces  and  medullary  canal  of  the  whole  portion  of 
femur  shown  are  filled  with  the  morbid  growth,  which  has  spread  further  down- 
wards within  the  bone  than  upon  it.  The  tumour  is  formed  by  a  coarse  meshwork 
of  fibrous  tissue,  the  spaces  of  which  contain  a  soft,  granular,  friable-looking,  pale 
yellow  substance.  2114 

Microscopic  Structure. — The  tumour  is  a  large  round-cell  sarcoma. 
From  a  patient  under  the  care  of  Mr.  Cooper. 

705.  A  longitudinal  section  of  a  right  tibia  and  an  oval  tumour  growing  from  its 
inner  surface.  The  tumour,  which  measures  about  9  cm.  along  its  base  of  attach- 
ment and  arises  from  the  tibia  near  its  middle,  extends  deeply  towards  the  interior 
of  the  bone,  the  inner  wall  of  which  has  for  almost  the  whole  of  the  distance 
mentioned  been  destroyed ;  behind  the  growth,  however,  a  thin  layer  of  dense 
osseous  tissue  has  been  formed,  and  except  near  the  middle,  where  this  is  wanting, 
the  tumour  has  not  entered  the  medullary  canal.  The  periosteum  is  continuous 
over  the  tumour,  and  at  the  lower  part  a  considerable  mass  of  new  bone  has 
been  formed  from  beneath  it.  jSTumerous  cysts,  the  larger  of  them  flattened  and 
irregular  in  shape,  are  scattered  through  the  substance  of  the  growth.  3362 

Microscopic  examination  shows  the  greater  part  of  the  tumour  to  be  composed  of  small  round 
cells  imbedded  in  a  reticular  sti-oma,  coarser  and  less  regular  than,  but  somewhat  resembhng 
lymphoid  tissue.  Traversing  this  are  fibrous  bands  containing  an  abundance  of  small  spindle- 
cells.    It  may  therefore,  perhaps,  be  most  properly  classed  as  a  small  round-cell  sarcoma. 

From  a  man,  .34  years  of  age,  a  painter  by  trade  and  in  fairly  good  health.  About  seven  years 
before  admission  he  bruised  the  front  of  his  leg,  and  a  tumour  formed  soon  after.  There  was 
no  discoloration  of  the  skin  nor  any  pain  unless  the  part  was  struck,  but,  to  use  the  mans 
words  "  it  seemed  always  in  the  way.**  Eight  months  before  his  ndnussion  into  the  hospital 
the  tumour  began  to  grow  rapidly,  and  the  skin  became  discoloured ;  two  days  bctoro  Ins 
admission  (Feb.  3,  1845)  he  walked  some  distance,  which  occasioned  the  skin  over  t  le 
tumour  to  ulcerate  and  the  glands  in  the  groin  to  enlarge.  The  limb  was  amputated  at  the 
knee-ioint  Feb.  10,  by  Mr.  Liston,  the  patella  being  left  in  the  anterior  flap.  The  patient 
died  on  Feb.  26  from  extensive  abscess  and  irritative  fever.  The  patcUa  is  preserved  m 
No.  828.    (Mr.  Liston's  Case-books  (Males),  vol.  v.  p.  234.) 
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706.  Part  o£  a  hip-bone,  with  a  mass  of  new  growth  in  which  it  lies  embedded ; 
large  portions  of  the  tumour  have  been  cut  away.  The  tumour  has  everywhere  a 
fine  sponge-like  structure  like  erectile  tissue,  the  meshes  of  which  are  filled  with 
pale  yellow  soft-looking  substance  instead  of  blood ;  in  many  situations  the 
contents  of  the  spaces  are  wanting,  and  the  cut  surface  of  the  tumour  has  an 
appearance  exactly  resembling  that  of  the  corpus  cavernosum  penis.  2395 

Microscopic  Structure. — Tlie  vessels,  which  are  very  numerous,  are  seen  to  run  in  broad  bands  of 
delicate  areolar  tissue,  which  so  intersect  one  another  as  to  give  an  almost  alveolar  structiu-e 
to  the  tumour  ;  in  the  spaces  between  these  lie  multitudes  of  small  round  cells  closely  re- 
sembling leucocytes.  Abundant  hisemorrhage  has  occurred  in  many  places  into  the  spaces 
and  amongst  the  cells. 

707.  The  bones  of  a  right  forearm.  The  shaft  of  the  radius  for  its  upper  6  cm. 
is  expanded  so  as  nearly  to  fill  the  upper  part  of  the  interosseous  space.  The 
compact  bone  has  disappeared  from  the  expanded  portion  of  the  shaft,  which  in 
section  presents  an  irregular  cancellous  structure,  the  spaces  of  which  vary  greatly 
in  size.  With  the  naked  eye  no  appearance  of  soft  growth  is  recognizable.  The 
surrounding  muscles  are  inseparably  adherent  to  the  expanded  portion  of  the 
bone. 

The  tumour  is  probably  a  round-cell  sarcoma,  but  on  account  of  the  condition  of  the  specimen 
the  microscopic  examination  is  inconclusive.    Diu'ing  life  the  swelling  pulsated  distinctly. 

708.  A.  right  OS  calcis  in  vertical  section.  G-rowing  from  the  outer  surface  of  the 
bone  and  extending  on  to  its  under  surface  is  a  lobulated  tumour,  which  extends 
from  the  anterior  extremity  of  the  bone  to  within  1  cm.  of  the  tuberosity.  The 
surface  is  marked  by  discoloured  patches  from  haemorrhage  into  the  growth, 
and  one  of  the  peroneal  tendons  passes  through  its  substance.  The  section  shows 
that  the  growth  is  confined  to  the  surface  of  the  bone,  the  compact  tissue  of  which 
appears  to  have  disappeared  beneath  it.  The  cut  surface  of  the  tumour  is  for  the 
most  part  homogeneous  in  appearance,  but  is  faintly  marked  by  white  fibrous  lines 
extending  into  it  from  the  subjacent  bone.  7306 
Microscopic  Structure. — The  tumour  is  a  small  round-cell  sarcoma. 

From  a  man  aged  26,  who  noticed  a  lump  on  the  outer  side  of  the  right  foot  11  months  before 
his  admission  into  U.  0.  H.  The  foot  had  been  fixed  in  plaster  of  Paris,  but  the  swelling 
increased.  On  admission,  the  swelling  on  the  outer  side  of  the  right  foot  extended  from  a  little 
above  the  external  malleolus  to  the  lower  border  of  the  foot  and  from  the  posterior  border 
of  the  malleolus  forwards  for  3  inches.  The  overlying  skin  was  red  and  hot ;  fluctuation  was 
telt,  a  bruit  was  heard  over  the  swelling  and  pulsation  was  felt.  There  was  no  tenderness 
except  on  standing,  and  the  movements  of  the  ankle  were  free.  The  nature  of  the  tumour 
which  had  previously  been  regarded  as  tuberculous,  was  determined  by  exploratory  incision' 
Amputation  was  performed  m  the  upper  third  of  the  leg.  (Mr.  BMs  Case-Books,  1894 
vol.  1.  p,  AVi.)  ' 

709.  The  upper  anterior  part  of  a  head.    A  sarcomatous  tumour  fills  the  right 
nasal  cavity   which  is  widely  stretched  by  it,  and  displaces  the  septum  to  the 
opposite  side  ;    the  tumour  forms   an   extensive   swelling  on  the   front  of 
the  face,  reaching  upwards  on  the  forehead  over  the  right  orbit  and  as  f^r  Z 
the  inner  margin  of  the  left ;  the  inner  canthi  of  the  efelidnre  selv  fi^l  Z 
a  d^tance  of  about  8  cm.    The  right  orbit  is  com pleterS Ty  tTe  grot t^ 
which  has  displaced  the  eyebal  before  it.  Over  the  lower,  most  prominent  porrion 
of  the  tumotir  the  skm  has,  for  an  area  about  8  cm.  in  diameter,  W  IKed 
either  by  ulceration  or  sloughing.    The  tumour,  after  fiUing  the  rilt  orbit 
has  come  to  project  within  the  skull  and  forms  a  prominent  hen^spLric^fsldhn 
which  occupies  the  whole  of  the  anterior  fossi  of  the  base  o?  tr  xlS^^^ 
situatedclosebehiudandbelowthis  is  a  much  smaller  trmsvprsX  olf    f  j  ' 
an  extension  of  the  intraorbital  growth  tL3h  H  1 1 1      -f  7 

the  skull  the  disease  has  spread  befearthe  du^^^^^^^^  .J"''"^- 
the  small  wings  of  the  sphenoid  bone   fnrn,  nn^  «  ff  •  f  7  ,  •  ^^^®^^P0^ 

roof  of  the  lef?  orbit  ^JeTel'^:;;,!^^^^^^^^^  ^f^f  "Tl 

The  tumour,  as  seen  behind  the  Jn  margnl  of  Z  Wal'U^:,  wSfit  Z 
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been  lacemted  is  constructed  of  a  delicate  network  of  areolar  tissue,  which  hanes 
m  hue  shreds  from  the  surface,  and  supports  a  soft  white  substance  occupying  its 
areola).  Ihe  olfactory  bulbs  were  closely  united  with  the  intracranial  portion  of 
the  growth.  ^  gggg 

Microscopic  Sfruciure— The  tumour  is  a  small  round  cell  sarcoma 

The  patient,  a  woman  2-t  years  of  age,  was  admitted  to  the  hospital,  under  Mr.  Heath,  in 
August  1868.    Seven  years  before  this  time  a  tumour,  situated  at  the  inner  augle  of  the 
orbit,  had  been  removed  by  Sir  W.lham  Fergusson  ;  a  second  growth  took  place  in  the 
cicatrix  SIX  years  afterwards  and  was  again  removed  by  Sir  William  Fergusson.  Within 
three  months  of  the  healing  ot  the  wound,  however,  the  tumour  began  a^ain  to  grow  Ulce 
ration  commenced  about  three  months  before  her  admission  to  University  Oolleffe  Hospital 
A  violent  epileptic  lit  occurred  about  a  month  before  death,  which  took  place  in  Oct  1868 
Fuller  detiuls  are  contained  iu  the  Transactions  of  the  Pathological  Society,  1868-69. 

710.  The  upper  anterior  part  of  a  skull,  the  nasal  cavity  of  which  is  completely 
occluded  by  a  soft  sarcomatous  growth  which  fills  its  right  side  and  has  displaced 
the  septum  to  the  left.  The  growth  has  extended  into  the  skull  after  destroying 
the  cribriform  plate  of  the  ethmoid  and  part  of  the  great  wing  of  the  sphenoid, 
and  surrounds  the  optic  nerve  and  the  nerves  which  pass  through  the  sphenoidal 
fissure.  The  zygomatic  fossa  of  the  right  side  is  partly  occupied  by  the  growth  ; 
and  the  tumour  projects  also  into  the  right  orbit  at  the  inner  side,  displacing 
the  eyeball  slightly  outwards.  The  morbid  growth  consists  of  a  soft  white 
substance  supported  by  a  delicate  meshwork  of  areolar  tissue,  especially  evident 
in  that  portion  which  projects  through  the  cribriform  plate.  2665 

Microsco])ic  Structure. — The  growth  is  composed  of  small  round  cells. 

711.  A  vertical  section  of  the  upper  12  cm.  of  a  right  tibia,  together  with  some  of  the 
surrounding  soft  parts  of  an  amputation-stump.  Covering  the  surface  of  the 
bone,  except  at  its  extreme  upper  part,  is  a  layer  of  soft  new  growth  which 
posteriorly  extends  into  the  adjacent  muscles.  Over  the  lower  end  of  the  bone 
the  growth  has  a  thickness  of  about  3  cm.  7432 

Microscopic  Structure. — The  growth  is  composed  of  round  cells,  with  a  delicate  stroma  containing 
a  few  spindle-cells. 

The  patient,  a  man  aged  33,  was  under  the  care  of  Mr.  Godlee  in  U.C.H.  in  1895.  There 
was  a  subperiosteal  sarcoma  involving  5  inches  of  the  shaft  of  the  tibia.  The  patient  refused  to 
submit  to  amputation,  and  the  growth,  together  with  8|  inches  of  the  tibia,  was  excised.  Wit  hin 
two  months  recurrence  occurred  around  the  lower  end  of  the  tibia,  and  amputation  was 
performed  in  the  upper  third  of  the  leg.  10|  months  later  there  was  recurrence  in  the 
stump  ;  amputation  was  performed  in  the  lower  third  of  the  thigh,  and  some  diseased  glands 
were  removed  from  tlie  groin.  The  primary  growth  contained  a  larger  proportion  of  spindle- 
cells  than  the  recurrence.    (Surg.  Eeg.  Report,  1895,  p.  80,  No.  708.) 


Ossifying  and  CHONDRirxiNG  Saecomata. 

The  specimens  included  iu  this  series  are  sarcomata,  the  cellular  elements  o£ 
wbich  vary,  but  in  all  of  which  more  or  less  extensive  ossification  or  chrondrifi  cation 
has  occurred.  The  relation  between  the  amount  of  soft  growth  and  bone  or  cartilage 
is'  variable  ;  thus  in  some  specimens  the  tumour  is  soft  and  the  presence  of  bone  or 
cartilage  can  only  \a  ith  certainty  be  determined  by  the  microscope  (725)  ;  in  others, 
however  the  bone  or  cartilage  is  so  abundant  that  the  growth  may  easily  be  mistaken 
for  a  simple  osteoma  (713)  or  enchondroma  (726).  A  chondro-sarcoma  differs 
essentially  from  a  simple  enchondroma  in  that  the  lobules  of  cartilage  are  surrounded 
and  held  together  by  embryonic  tissue  and  not  by  a  simple  fibrous  layer  (726).  The 
maliciiancy  of  a  sarcoma  of  bone  does  not  appear  to  be  diminished  by  its  tendency  to 
ossification  or  chondritication  (712,  717).  Sarcomata  of  this  group  are  more  commonly 
subperiosteal  (713)  than  central  (725)  in  origin. 

712  A  left  clavicle  and  a  growth  arising  from  it,  in  horizontal  section.    The  bone 
is  fractured  at  the  junctions  of  the  middle  with  the  inner  and  outer  thirds,  and  the 
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whole  bone,  with  the  exception  of  its  two  extremities,  is  surrounded  by  a  slightly 
lobulated  tumour.  The  growth  is  most  extensive  in  the  position  of  the  fracture 
at  the  junction  of  the  middle  and  outer  thirds,  where  there  is  considerable  de- 
formity from  the  projection  of  the  inner  end  of  the  outer  fragment  backwards. 
In  the  part  of  the  bone  invaded  by  the  tumour  the  normal  compact  tissue  is  no 
longer  recognizable,  and  the  growth  which  has  invaded  the  interior  of  the  bone  is 
extensively  ossified.  7249 

Microscopic  Structure. — The  tumour  is  a  chondrifying  and  ossifying  sai'coma.  The  sti-onm 
consists  of  a  faintly  fibrillated  ground- substance  containing  small  spindle-shaped  and  branclied 
cells  and  abundant  thin-walled  capillaries.  Scattered  through  the  stroma  are  areas  of 
hyaline  cartilage  and  trabeculte  of  bone  ;  in  parts  the  cartilage  is  calcified. 

The  clavicle  was  removed  by  Mr.  Heath  from  a  man,  aged  30.  The  primary  tunjour,  which 
had  been  noticed  for  nearly  a  year,  was  removed  at  the  Eoyal  Pree  Hospital  four  years  previously. 
Four  mouths  before  his  admission  to  TJ.  0.  H.  the  left  clavicle  was  fractured,  and  on  admission 
the  broken  ends  were  surrounded  by  soft  solid  growth,  having  an  expansile  impulse.  The  bone 
was  removed  through  an  incision  along  its  whole  length,  and  in  disarticulating  the  inner  end 
the  second  fracture  was  produced.  Death  occurred  on  the  11th  day  after  the  opei'ation  ; 
there  were  secondary  growths  in  the  right  frontal  lobe  and  in  both  lungs.  (Surg.  Reg.  Rep. 
1888,  p.  91 ;  and  'Lancet,'  1888,  vol.  i.  p.  721.) 

713.  longitudinal  section  of  a  left  clavicle  and  of  a  large  ossifying  tumour  growing 
from  it,  together  with  part  of  the  acromion  process.  The  tumour  involves  the 
whole  length  of  the  bone,  becoming  narrowed  and  bluntly  pointed  at  the  sternal 
end,  and  composed  in  the  rest  of  its  extent  of  a  lobulated  mass,  one  of  the  largest 
lobules  replacing  the  outer  end  of  the  bone  and  overhanging  the  shoulder-joint, 
the  position  of  the  head  of  the  humerus  being  marked  by  a  smooth  depression  on 
its  under  surface.  The  growth  is  thickest  opposite  the  middle  of  its  length,  where 
its  vertical  measurement  is  7  cm.  The  lobulated  surface  of  the  growth  is  smooth, 
and  the  surrounding  soft  tissues  have  been  cleanly  separated  from  it.  No  part  of 
the  clavicle  is  recognizable  on  the  surface  of  the  tumour  except  the  articular  sur- 
face of  the  sternal  end,  which  is  normal.  From  this,  on  the  surface  of  the  section, 
the  unaltered  outhne  of  the  bone  can  be  traced  in  the  substance  of  the  tumour 
for  a  distance  of  7  cm.,  where  it  becomes  gradually  lost  in  the  growth.  The 
tumour  as  a  whole  is  of  bony  hardness,  but  the  section  shows  that  the  texture 
varies  somewhat  in  different  parts.  Thus  the  more  centrally  placed  portions  are 
as  dense  as  normal  compact  bone,  whilst  in  other  places  the  structure  is  more 
open  and  the  osseous  substance  appears  to  be  incorporated  with  soft  tissue. 
Especially  in  the  inner  half  of  its  extent,  where  the  outline  of  the  clavicle  is  still 
recognizable,  the  tumour  presents  a  distinct  striation  in  lines  radiating  more  or 
less  regularly  from  the  surface  of  the  bone.  7004 

714.  The  other  half  of  the  same  specimen,  macerated.  The  osseous  tissue  is  very 
friable,  and  considerable  portions  of  it  have  fallen  away  in  the  process  of  mace- 
ration._  The  arrangement  of  the  bone  in  the  form  of  delicate  radiating-  bars  and 
plates  is  well  shown.  °  7004 

Microscopic  Structure.-The  soft  parts  of  the  growth  consist  of  spindle-cells  with  a  slight 
admixture  of  fibrous  tissue  An  abundant  formation  of  bone  has  occurred,  especially  where 
the  fibrous  tissue  IS  most  abundant.  I'^^^^aixy  wncm 

A.  W.,  a  married  woman  aged  20,  had  complained  of  gnawing  pain  in  the  left  shonldpr  fcr. 
18  months.    For  12  months  a  tumour  iL  the  region^f  the  kLlavicIe  had  beerS 
growing;  and  for  3  months  the  skin  over  it  had  been  discoloured.    The  patlenf  amS 
at  the  hospital  on  account  of  an  acute  mammary  abscess,  which  was  openeTand  fiecf 

T    1  i  Q  I'^^or  f  """^  "  ^''^^'^  lobulated  tumour  as  big  as  a  cocoa-n  On 

Apnl  13,  1893,  the  clavicle  was  removed  by  Mr  Godlee    The  natipn^aiLri  til 

well,  and  left  the  hospital  on  May  3.    (Mr.  Roath's  C^M^^^^  the^ operation 

715.  A  longitudinal  section  of  the  lower  half  of  a  right  femur,  which  is  with  the 
exception  of  its  articular  surface,  enveloped  by  a  largi  tumour,  Composed  arteriorfv 
in  Its  deeper  part  of  cartilage  intersected  by  glistening  liAes  of  fibrou^^^^^^ 
arranged  more  or  less  vertically  to  the  surface  of  the  bone,  and  in  the  rest  of  s 
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extent  of  softer  sarcomatous  substance,  with  which  the  cartilaginous  element  is  in 
places  intimately  mingled.  The  deepest  part  of  the  anterior  portion  of  the  tumour 
is  ossified  for  a  thickness  of  about  6  mm.  Beneath  this  layer  the  compact  tissue  of 
the  femur  is  in  many  parts  less  dense  than  natural,  and  in  one  situation  is  indis- 
tinguishable from  the  layer  of  the  ossifying  growth  lying  upon  it.  The  medullary 
space,  as  far  almost  as  the  upper  limit  of  the  tumour,  is  occupied  by  a  soft,  some- 
what loose-textured  substance,  in  all  respects  similar  to  that  which  forms  the 
posterior  part  of  the  tumour. 

The  patient,  a  man  aged  20,  was  admitted  in  March  1876,  under  Mr.  Heath's  care.  Towards 
the  end  of  Oct.  1875,  he  noticed  a  small  swelling,  about  the  size  of  a  hen's  egg,  over  the 
inner  condyle  of  the  right  femur,  which,  however,  gave  him  no  inconvenience,  but  continued 
to, increase  in  size  till  his  admission.  He  could  assign  no  cause  for  the  appearance  of  the 
tumour.    Family  history  good. 

Shortly  after  his  admission  to  the  hospital  the  thigh  was  amputated  through  the  junction 
of  the  upper  and  middle  thirds.  The  patient  was  discharged  as  cured  in  May.  In  January 
1877  he  was  readmitted  on  account  of  recurrence  of  the  tumour  in  the  stump.  Amputation 
through  the  hip-joint  was  performed  on  Jan.  24,  cat-gut  ligatures  being  employed,  and  a 
second  ligature  being  placed,  by  means  of  an  aneurism  needle,  on  the  femoral  artery  above 
the  profunda  ;  the  case  was  treated  on  Lister's  antiseptic  plan.  On  Feb.  2  secondary  hremor- 
rhage  took  place,  and  the  patient  died  from  exhaustion  about  two  hours  afterwards. 

At  the  post-mortem  examination  the  ligature  on  the  common  femoral  was  found  holding 
quite  firmly  and  unaltered  in  appearance.  Below  this  the  vessel  was  softened  and  shreddy. 
The  other  ligatures  were  not  found.  The  profunda  artery  was  closed  by  a  firm  adherent 
plug,  and  the  origin  of  the  heemorrhage  was  not  discoverable.  Secondary  tumours,  firm, 
whire,  and  in  part  calcareous,  were  found  in  the  lungs,  liver,  and  spleen.  Projecting  into 
the  right  auricle  from  its  anterior  wall,  close  to  the  orifice  of  the  ascending  vena  cava,  was  a 
polypoid  tumour,  the  size  of  a  small  nut ;  close  to  it,  and  attached  between  two  of  the 
niusculi  pectinati,  was  a  second  growth,  about  as  large  as  a  pin's  head.  The  tumour  of  the 
stump  was  chondro-sarcomatous,  and  in  parts  ossified. 

716.  A  section  of  the  lower  half  of  the  left  femur  of  a  boy.  The  shaft  is, 
for  its  lower  12  cm.,  surrounded  by  an  oval  tumour  which  projects  about  6  cm. 
from  the  popliteal  surface,  and  is  composed  chiefly  of  closely  cancellous  osseous 
substance,  through  which  are  scattered  a  few  small,  semitransparent,  whitish 
masses  of  cartilage.  The  wall  of  the  shaft  of  the  femur  is  in  part  destroyed ; 
and  the  medullary  cavity,  from  the  upper  limit  of  the  tumour  to  the  epiphysial 
line,  is  filled  with  dense  ossifying  growth.  A  layer  of  new  bone  has  been 
formed  upon  the  surface  of  the  shaft  around,  and  from  this  the  periosteum 
is  continued  over  the  exterior  of  the  tumour.  The  compact  tissue  beneath  the 
growth  is  in  many  places  unnaturally  porous,  apparently  from  the  penetration  of 
the  tumour-substance  into  its  vascular  canals.  4135 


717  A  horizontal  section  of  the  right  clavicle  from  the  same  ease  as  the  preceding 
and  of  a  tumour,  in  which  its  outer  three-fourths  lie  buried.    The  growth  has 
extensively  invaded  the  bone,  the  compact  wall  of  which,  except  for  about  half  its 
length  posteriorly,  has  entirely  disappeared,  the  medullary  cavity  and  cancellous 
spaces  being  occupied  by  the  growth.    The  tumour  is  composed  throughotit  of 
close  osseous  tissue  arranged  in  branched  or  smaU  lobule-like  masses.  41db 
Microscopic  Stmcture.-Th^  tumour  is  a  chondrifying  and  ossifying  small  round-cell  sarcoma. 
W  A  a  boy  aged  17.    Three  ai.da  half  months  before  admission  he  felt  pnm  in  the  left 
knre  after  a  blow     Swelling  in  the  region  of  the  knee  foUowed.     Two  days  after  adniission 
into  U  0  H.  in  March  IBSof  amputation  through  the  thieh  was  performed  bv  Mr.  R  Qua.m 
For  three  years  the  patient  remained  in  good  health  anS  travelled  about  the  country  as  a 
nedlar    He  then  w.-enched  the  right  shoulder,  and  the  accident  was  followed  by  the  rapid 
§evdopment  of  a  tumour  in  the  clavicle  ;  this  was  followed  by  blood-spitt.ng  and  evidence  of 
consolkSn  in  both  lungs.   For  6  weeks  before  death  headache  was  severe,  and  subsequently 
convuls  fe  mov^^  occurred  in  the  right  upper  limb.    At  the  P.M.  cxannnation  numerous 

E  tumoi?s  wm-e  found  involving  the  right  lung,  and  cavit  es  containmg  greenish  puriform 
SinThe  left  lung  There  was  a  large  mass  of  growth  in  the  medinstuium  and  a  smal  s^t 
fumour  in  the  corS  of  the  left  cerebral  hemisphere.  (See  Quain's  Clinical  Lectures,  1884, 
p.  2  ) 
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718  A  longitudinal  section  of  the  upper  half  of  a  left  ulna,  the  shaft  of  which 
is' surrounded  by  an  oval  mass  constructed  of  delicate  osseous  tubes  arranged 
in  a  radiating  manner,  and  formed  probably  in  the  substance  of  a  sarcomatous 
tumour.  The  cancellous  tissue  of  the  upper  end  of  the  bone  has  its  meshes  filled 
with,  or  is  replaced  by,  close  porous  osseous  tissue,  apparently  the  result  of  ossifi- 
cation of  part  of  the  tumour,  which  had,  as  in  some  of  the  preceding  specimens, 
invaded  the  interior.  *  3173 

719.  The  lower  part  of  a  tibia,  from  the  inner  side  of  which  there  projects  a  rugged 
deposit  of  new  bone  with  pointed  eminences,  and  composed  of  lamellae  arranged 
vertically  to  the  subjacent  surface.  Superiorly  the  new  tissue  takes  the  form  of  a 
layer  furrowed  in  a  longitudinal  direction  and  becoming  gradually  thinner  till  lost 
upon  the  proper  surface  of  the  shaft. 

There  is  no  history  to  the  specimen,  but  it  is  probable  that  the  new  osseous  tissue  was  formed 
in  a  sarcoma  of  the  bone, 

720.  A  sagittal  section  of  the  right  arm  and  upper  part  of  the  forearm,  together 
with  a  small  piece  of  the  scapula  and  a  large  tumour  surrounding  the  upper 
three-fourths  of  the  humerus.  The  tumour  measures  at  its  upper  part  17  cm. 
from  before  backwards ;  both  in  front  and  behind  it  rises  to  the  level  of  the 
top  of  the  humerus.  Anteriorly  the  growth  extends  downwards  as  far  as  the 
middle  of  the  shaft  of  the  humerus,  whilst  posteriorly  it  reaches  to  the  junction  of 
the  third  and  lowest  fourths.  In  its  lower  three-fourths  the  shaft  and  the  peri- 
osteum covering  it  are  unaltered,  but  in  the  upper  fourth,  from  which  the  tumour 
appears  to  have  originated,  the  surface  of  the  bone  is  irregular,  and  in  parts 
intimately  connected  with  the  growth.  In  this  situation  the  bone  is  transversely 
fractured.  The  head  of  the  bone  is  itself  unaffected,  but  posteriorly  the  growth 
extends  into  the  cancellous  tissue  as  high  as  the  epiphysial  line.  Throughout  its 
whole  extentthe  tumour  has  undergone  ossification,  the  cut  surface  being  intersected 
with  opaque  white  fibrous  bands,  and  presenting  in  some  parts  small  homogeneous 
areas  having  the  appearance  of  cartilage.  In  the  lower  part  of  the  posterior  portion 
of  the  tumour  is  an  area  6  cm.  across,  with  a  coarse  radiating  structure  resulting 
from  the  arrangement  of  the  lines  of  ossification.  The  deltoid  and  other  muscles 
of  the  shoulder  are  closely  incorporated  with  the  outer  aspect  of  the  upper  part  of 
the  tumour,  which  is  divided  by  shallow  grooves  into  several  large  lobes. 

Microscopic  Structure— The  tumour  is  a  chondrifying  and  ossifying  sarcoma.  The  greater 
part  of  the  stroma  is  composed  of  flbrillated  tissue,  rich  in  small  spindle-cells ;  elsewhere 
small  round  cells  lie  in  a  delicately  reticular  stroma.  ' 

J.  D.,  aged  1 6,  was  admitted,  under  the  care  of  Mr.  Heath,  July  2,  1883.  Swelling  of  the 
right  arm  had  been  noticed  for  2  years,  but  during  the  last  6  months  had  increased  much 
more  rapidly.  Operation  July  4 :  large  flaps  were  turned  backwards  and  forwards  from 
the  tumour  by  meisions  meeting  above  on  the  top  of  the  shoulder,  and  below  in  the  axilla 
The  hmb  was  m  the  first  instance  removed  by  sawing  through  the  neck  of  the  scapula  •  but  as 
the  growth  was  found  to  involve  tbe  subscapularis  and  infraspinatus  muscles,  the  whole  scapula 
was  removed,  after  sawing  through  the  outer  part  of  the  clavicle.  The  axillary  artery  was  seized 
with  Spencer  Wells  s  forceps  as  divided,  and  ligatured.    The  patient  left  the  hospital  Axis  30 

^88?  ''^?.r-''i«on'!v,'''^°^''^      ^'''"^  l^^^'         1^^^'  J'^'^^i^'-y  1887,  and  November 
Early  in  1890  there  was  recurrence  below  the  clavicle,  too  extensive  for  operation 

^t^s:^istfm:  Fo?279.r  •         '''''  ' 

721.  The  outer  half  of  the  lower  part  of  a  left  femur,  and  of  an  ossifying  sai-coma 
growing  from  it.  The  tumour  occupies  the  posterior  and  outer  aspects  oi  the 
bone,  extending  downwards  posteriorly  so  as  slightly  to  overlap  the  marcrin  of 
the  articular  cartilage,  and  having  a  vertical  measurement  of  10  cm  The^outer 
surface,  from  which  the  soft  parts  have  been  cleanly  removed  by  dissection  ii 
smooth  and  obulated,  and  the  borders  of  the  tumour  overhang  to  a  varying 

the  surrounding  surface  of  the  shaft,  upon  which  a  thin  layer  of  new  bone  has 
been  deposited.  On  the  cut  surface  of  the  specimen  the  posterior  compact  wall  of 
the  femur  is  readily  traceable  beneath  the  tumour,  except  at  one  spot    In  the 
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greater  part  of  its  extent  the  cut  surface  of  the  tumour  is  composed  of  compact 
or  closely  cancellous  bone.  In  certain  parts,  however,  it  is  composed  of  soft 
tumour-substance,  which  is  seen  chiefly  in  three  separate  areas ;  one  of  these  is 
tlie  section  of  a  small  superficial  lobule;  another  is  deeply  embedded  in  the  upper 
])art  of  the  tumour,  whilst  the  third  is  situated  in  the  deepest  part  of  the  growth 
in  the  position  m  which  the  compact  wall  has  been  destroyed.  At  this  spot  the 
tumour  is  directly  continuous  with  a  deposit  of  soft  or  slightly  ossified  growth 
which  occupies  the  medullary  canal  for  a  distance  of  6  cm.,  and  is  readily 
distinguishable  from  the  normal  medulla  above  and  the  cancellous  tissue  of  the 
lower  extremity  below. 

_  Before  maceration  the  inner  half  of  the  specimen  presented  an  almost  exactly 
similar  appearance,  except  that  it  contained  a  much  larger  lobule  in  which  no 
ossification  had  occurred.  7566 

Microscopic  Structure.  —A  section  of  the  unossified  part  of  the  growth  shows  it  to  consist  of 
small  rounded  cells.  The  intercellular  substance  is  in  parts  flbrillated,  and  in  parts  consists 
of  an  abundant  hyaline  substance.    A  few  multinucleated  cells  are  present, 

722.  The  inner  half  of  the  same  specimen,  macerated.  7566 

From  a  woman,  aged  26.    Amputation  was  performed  by  Mr.  Barker  on  May  6,  1896 
Death  occurred  on  Nov.  21,  1896,  and  was  said  to  have  resulted  from  "acute  tuberculosis." 

723.  The  anterior  half  of  the  upper  two-thirds  of  a  left  humerus,  and  of  an  ossifying 
sarcoma  growing  from  it.  The  upper  half  of  the  bone,  with  the  exception  of  the 
articular  surface,  is  surrounded  by  the  tumour,  the  surface  of  which  is  lobulated 
and  intimately  incorporated  with  the  surrounding  muscles.  On  the  cut  surface 
of  the  specimen  the  compact  tissue  of  the  bone  can  be  traced  beneath  the  tumour, 
except  in  the  position  of  the  great  tuberosity,  where  the  growth  has  invaded  the 
cancellous  tissue  of  the  head  and  has  undergone  extensive  ossification  in  its 
substance  Ossification  has  also  occurred  in  the  whole  of  the  upper  part  of  the 
growth  ;  the  lower  unossified  parts  are  firm  in  texture,  and  present  a  faint 
radiating  striation. 

At  the  upper  part  of  the  specimen  is  preserved  a  section  of  one  of  the  axillary 
glands,  which  is  the  seat  of  an  ossifying  growth.  7188 

Microscopic  Structure. — A  section  of  the  unossifled  part  of  the  growth  shows  it  to  consist  of 
masses  of  small  rounded  cells  lying  in  a  fibrillated  stroma,  and  held  together  by  bands  of 
dense  fibrous  tissue. 

724.  The  posterior  half  of  the  same  specimen,  macerated.  7188 

G.  C,  a  man  aged  24,  was  admitted  into  U.  0.  H.,  under  the  care  of  Mr.  Barker,  on 
Nov.  28,  1893.  Since  March  he  had  suffered  from  pain  and  weakness  in  the  left  arm, 
and  for  3  months  there  had  been  increasing  swelling  about  the  shoulders  and  the  upper 
part  of  the  arm.  On  admission  a  large  hard  tumour  involved  the  upper  part  of  the  humerus, 
and  the  shoulder-joint  was  fixed.  Amputation  at  the  shoulder-joint  was  performed  on 
Nov.  30,  and  on  Dec.  28  a  mass  of  diseased  glands  was  removed  from  the  axilla.  When 
the  patient  left  the  hospital,  on  Jan.  17,  there  were  already  signs  of  secondary  deposits 
in  the  lungs,  and  death  took  place  soon  afterwards.  (Mr.  Barker's  Case-books,  1894, 
vol.  iii.  p.  209.) 

725  The  inner  half  of  the  upper  part  of  a  right  tibia,  which  is  the  seat  of  a 
cartilaginous  tumour.  The  growth  is  situated  in  the  anterior  part  of  the  bone, 
involvfng  the  anterior  extremity  of  the  epiphysial  line,  and  projecting  slightly 
beneath  the  periosteum  in  the  region  of  the  tubercle.  The  growth  has  a  vertical 
extenb  of  3-5  cm.,  and  at  its  deepest  part  it  reaches  the  middle  of  the  bone. 
Its  limits  are  very  accurately  defined,  and  the  cancellous  tissue  around  it,  for  the 
distance  of  nearly  2  cm.,  is  denser  than  natural.  The  enlargement  of  the  anterior 
aspect  of  the  libia  results  not  only  from  the  projection  of  the  growth,  but  also 
from  thickeni  g  of  the  compact  tissue  below  it.  The  cut  surface  of  the  growth 
presents  a  m.)itling  of  grey  and  yellow  areas,  and  at  its  deepest  part  the  growth 
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is  cystic.  Continuous  with  the  lower  border  of  the  tumour  is  a  small  lobule 
growing  into  the  surrounding  bone.  6460 

Microscopic  Structure. — The  growth  consists  of  a  mixture  of  sarcomatous  tissue,  myxomatous 
tissue,  and  cartilage,  which  pass  by  iiui perceptible  gradations  one  into  another.  The  cell 
elements  in  the  sarcomatous  areas  are  small  and  irregularly  rounded  in  outline. 

From  a  boy,  aged  Ifi  years.  Amputation  was  performed  by  Mr.  Cowell  at  the  Westminster 
Hospital. 

726.  ^  longitudinal  section  of  the  upper  half  of  a  right  tibia,  with  the  lower  end  of 
the  femur,  and  a  large  tumour  which  has  grown  from  the  posterior  surface  of  the 
former  so  as  almost  to  surround  it  for  about  its  upper  11  cm.  The  surface  of 
the  tumour  is  deeply  lobed,  the  great  vessels  and  nerves  lying  in  deep  furrows 
on  it  or  embedded  in  its  substance.  The  tumour  has  grown  so  as  to  occupy 
and  project  through  the  upper  part  of  the  interosseous  space.  In  structure  it 
appears  constituted  exclusively  of  milky  white  or   semitransparent  cartilage 

.  arranged  in  small  closely-packed  masses,  between  which  tine  fibrous  partitions 
pass ;  the  injection  shows  the  latter  to  conduct  vessels,  in  some  places  of  considerable 
size,  around  and  between  the  masses  mentioned.  Posteriorly  the  line  of  the  tibia 
is  for  the  most  part  unaltered,  and  appears  to  be  simply  overlapped  by  the  tumour, 
the  periosteum  remaining  upon  it;  but  about  the  middle  it  is  slightly  uneven, 
and  its  defects  are  occupied  by  the  morbid  growth.  '  2387 

Microscopic  Structure— The  greater  part  of  the  tumour  consists  of  cartilage,  the  hyaline  matrix 
of  which  is  small  in  amount.  Between  the  lobules  of  cartilage  is  a  richly  cellular  substance, 
the  cell-elements  of  which  are  mostly  spindle-shaped  and  very  irregularly  arranged.  The 
line  of  demarcation  between  the  cartilage  and  the  cellular  tissue  is  ill-defined.  The  matrix 
of  the  cartilage  is  calcified  in  patches. 

727.  Part  of  a  frontal  bone,  with  the  cribriform  plate  of  the  ethmoid  and  adjoin- 
ing part  of  the  sphenoid,  and  three  irregular  lobulated  masses  of  a  recurrent 
enchondromatous  tumour,  before  the  growth  of  which  the  central  part  of  the 
frontal  and  the  lateral  masses  and  vertical  plate  of  the  ethmoid  have  disappeared, 
80  as  to  form  an  irregular  cavity  within  which  the  parts  of  the  tumour  lay  ;  the 
growth  appears  to  have  filled  the  frontal  sinus.  The  mass  suspended  from  the 
left  orbit  protruded  into  the  mouth.    The  weight  of  the  entire  tumour  was  nine 

ounces.  gg^g 

Microscopic  Structiire.-l^he  tumour  is  a  chondro-sarcoma.    The  condition  of  the  specimen 
obscures  the  details  of  the  structure.  v  -  ^ 

The  patient,  a  man  34  years  of  age,  was  admitted  into  the  hospital  under  Mr.  Heath's 
care  m  January  1868,  with  a  large  tumour  of  the  right  side  of  the  face.  When  seTenteen 
years  old  he  noticed  a  pimple  on  the  right  side  of  the  nose,  which  increased  rapX  and 
when  excised  by  Mr.  Le  Gros  Clark,  in  1851,  was  as  large  as  a  walnut.    The  tumour  recurred 

t"l  1857'' Zrinrtr-''  ?  ^^^'^^  remained  in  gooc  E  2 

till  1807.    During  this  year,  while  in  America,  the  tumour  again  appeared,  and  Professor 

second  operation,  was  sLill  viqihlfi     Tl,o  ,irvr,e,^   „  i  "=>i^uiuub  opening,  tlie  result  ol  the 

orbit,  reLhing  to  it^  uj  IrtiL  ami  ^  ^Z'SXt^ ^Tu^T'"'  t^ 

lower  portion  of  the  tumour  involved  tlip  nln  nf  tifo  Lo  '^'J^  mi««Je  ime  ot  the  nose  ;  the 
of  whk  were  much  distendeT  Bolh  n's^  °I t''^'  ^"'^^ 

months.    The  patient  died  six  weeks  ai'ter       .  e  nova"o[  ie^'tf  tl^eln^ 

itiHTS-   ^"""'^^  p^^^'""^-  -  '  T-nsactiizriirJ  Sthigiii ts;- 

728.  A  right  femur,  the  lower  lialf  of  the  shaft  of  which  i^  onrr...Ui  i    •       i.  ,  , 
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Side  of  the  upper  and  rotated  to  such  an  extent  that  its  patellar  surface  looks 
directly  outwards  ;  the  end  of  the  upper  fragment,  slightly  rounded,  lies  embedded 
in  the  anterior  part  of  the  tumoin-.  The  portion  of  the  tumour  lying  to  the  inner 
side  of  the  upper  fragment,  and  reaching  for  about  7  cm.  above  its  lower  end,  has 
been  extensively  lacerated,  apparently  owing  to  the  displacement  following  the 
fracture.  The  wall  of  the  upper  fragment  is  uneven  or  lowly  undulating,  from 
partial  absorption  resulting  from  the  pressure  of  the  growth,  which,  however, 
does  not  appear  to  have  invaded  it.  The  interior  of  the  lower  fragment,  as  far 
as  the  epiphysial  junction,  is  occupied  by  the  new  growth,  which  for  a  considerable 
extent  anteriorly  is  directly  continuous  with  that  upon  the  exterior,  the  compact 
wall  of  the  bone  having  been  in  parts  wholly  destroyed.  This  intra-medullary 
portion  of  the  tumour  has,  for  the  most  part,  undergone  ossificalion.  The  growth 
extends  also  for  about  6  mm.  within  the  medullary  cavity  of  the  upper  fragment. 
Ossification  has  likewise  occurred  in  portions  of  the  tumour  without,  chiefly  in 
the  portion  which  lies  immediately  below  the  overhanging  end  of  the  higher 
fragment  of  the  bone.  The  tumour  is  constructed  of  a  soft-looking,  friable,  white 
substance,  pervaded  and  supported  by  a  delicate  reticulum  of  connective  tissue ; 
in  places  it  is  marked  with  patches  of  opaque  ochre-yellow,  probably  parts  which 
have  undergone  degeneration  and  where  haemorrhage  has  occurred.  The  femoral 
vein,  in  the  situation  marked  between  two  bristles,  contains  a  small,  oval,  peduncu- 
lated mass  of  substance  similar  to  that  composing  the  main  tumour.  4183 

Microscopic  Structure. — The  growth  is  an  ossifying  sarcoma.  The  cell-elements  are  spindle- 
shaped,  but  the  condition  of  the  specimen  renders  satisfactory  examination  impossible. 

J.  v.,  aged  55,  a  farmer,  had  suffered  from  dull  aching  pain  in  the  lower  part  of  the 
right  thigh  for  2  years ;  there  was  no  recognisable  swelling  of  the  femur,  but  slight  oedema  of 
the  leg.  About  a  year  after  the  onset  of  the  pain  the  patient  was  knocked  down  by  a  sheep  and 
the  right  femur  fractured  below  the  middle  of  the  shaft.  The  fracture  was  treated  with  a 
long  splint,  and  in  two  months  the  patient  could  walk  with  crutches  ;  there  was  considerable 
thickening  at  the  seat  of  the  fracture.  Three  months  later  he  was  thrown  from  a  pony-chaise, 
after  which  the  enlargement  of  the  thigh  gradually  became  much  more  marked.  On 
admission  into  U.  C.  H.  under  Mr.  E.  Quain,  two  years  after  onset  of  the  pain,  the  whole  limb 
was  much  enlarged  and  the  cutaneous  veins  dilated.  The  tumour  of  the  femur  was  most 
prominent  on  the  inner  side  of  the  lower  part  of  the  thigh,  where  the  skin  was  reddened 
and  the  tumour  projected  through  an  opening  an  inch  in  diameter.  Death  occurred  6  weeks 
after  admission.  Secondary  deposits,  extensively  ossified,  were  found  in  the  omentum,  dia- 
phragm, and  lungs.    {See  Quain's  Clinical  Lectures,  1884,  p.  9.) 

729.  Two  portions  of  a  right  scapula  which  was  removed  by  two  operations  for  a 
sarcomatous  tumour.  The  lower  specimen,  which  consists  of  part  of  the  first 
portion  removed,  includes  a  strip  of  the  body  of  the  scapula.  Attached  to  its 
dorsal  surface  and  slightly  overlapping  the  axillary  border  is  a  rounded  tumour 
measuring  about  3  cm.  in  diameter.  The  surface  of  the  growth  is  intimately 
connected  with  the  teres  major  muscle,  the  fibres  of  which  can  be  traced  over  the 
capsule  of  the  tumour.  The  section  of  the  tumour  shows  it  to  consist  of  areas 
of  semitranslucent  material  intersected  with  fibrous  bands  and  partly  separated  by 
irregular  spaces  probably  resulting  from  softening. 

The  upper  specimen  consists  of  the  upper  half  of  the  scapula,  which  was  removed 
at  a  later  operation.  One  irregular  mass  of  growth  involves  the  anterior  part  of 
the  neck  and  the  under  surface  of  the  coracoid  process.  The  tumour  extends 
into  the  substance  of  the  subscapularis  muscle.  A  second  mass  of  growth 
occupies  the  gi-eat  scapular  notch.  Both  portions  present  naked-eye  appearances 
similar  to  those  presented  by  the  other  specimen,  but  are  more  extensively 
softened.  The  line  of  section  of  the  body  is  smoothly  healed,  and  the  surface  ot 
the  glenoid  fossa  is  covered  with  dense  fibrous  tissue  and  fidl^erent  muscular 
fibres  / -82,/ 034 

Microscopic  Structure.— Tho  tumour  is  composed  in  the  greater  part  of  myxomatous  lissue 
irregularly  mixed  with  which  are  areas  composed  almost  entirely  of  roimd  and  ova  cells^  »  a 
also  areas  of  cartilage.  Tiie  a^llary  ai  tery,  at  the  point  where  it  was  adherent  to  the  growtli, 
was  filled  with  myxomatous  tissue. 
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A.  B.,  a  woman,  aged  44,  was  admitted  into  TJ.  0.  H.  under  the  care  of  Mr,  Qodlee  on 
Oct.  28,  1895.  Since  the  beginning  of  the  year  she  had  experienced  almost  constant  pain  in 
tlie  right  sboulJer  and  arm.  On  admis.sion  a  tumour  could  be  felt,  fixed  to  the  dor.snl  surface 
of  the  scapula  in  its  lower  part.  The  tumour  was  removed,  together  with  the  lower  part  of 
the  .scapula  and  nearly  the  whole  of  the  teres  major  muscle.  In  May  1896  a  recurrent  growth 
in  the  posterior  part  of  the  axilla,  involving  the  latis.simus  dorsi,  was  removed.  In  Oct.  ]896 
amputation  at  tlie  shoulder -joint  was  perforuied  for  a  recurrent  growth.  In  March  1897  a  mass 
of  growth  could  be  felt  in  the  position  of  the  coracoid  process  and  below  the  acromion.  The 
remaining  half  of  the  scapula  was  removed.  Death  occurred  in  May  1897,  with  cerebral 
symptoms.    (Mr.  Qodlee's  Case-books,  1897,  vol.  i.  p.  68.) 


Myeloid  Saeoomata. 


These  are  almost,  if  not  quite,  peculiar  to  bone.  They  are  composed  of  round 
cells  and  spindle-shaped  cells,  amongst  which  are  scattered  large  masses  of  proto- 
plasm of  irregular  shape  containing  many  oval  nuclei.  They  are  extremely  vascular 
and  occasionally  pulsate  (737).  They  occur  most  frequently  about  the  articular  ends 
of  bones,  usually  commencing  in  the  cancellous  tissue,  and  expanding  the  compact 
bone  over -them  (730,  732).  When  growing  in  the  articular' extremity  they  often 
stretch  the  cartilage  over  them,  but  very  rarely  penetrate  into  the  articular  cavity 

A  myeloid  sarcoma  is  very  soft ;  its  growing  margin  is  pink,  and  its  centre  yellow 
from  fatty  degeneration;  scattered  through  it  are  purple  and  maroon-coloured 
patches,  resulting  from  haemorrhage  (735).  The  tumour  frequently  contains  cysts 
of  considerable  size  (732,  736).  In  some  instances  the  tumour  is  represented 
merely  by  a  hollow  in  the  bone  filled  with  blood  and  lined  with  a  very  thin  layer  of 
soft  tumour-substance.  This  is  the  so-called  blood-cyst  of  bone  (733).  Myeloid 
sarcomata  are  common  in  the  jaws  (see  Diseases  of  the  Jaws).  These  tumours 
if  completely  removed,  scarcely  ever  recur  either  locally  or  internally,  and  indeed  by 
some  pathologists  they  are  regarded  as  non-malignant. 

730.  The  lower  half  of  a  left  femur,  the  shaft  of  which  has  been  expanded  and  in 
part  destroyed,  a  short  distance  above  its  lower  end,  by  the  growth  of  a  myeloid 
sarcoma  within  it.  On  the  outer  side  the  tumour  is  still  confined  within  the 
temur  which  presents  a  marked  oval  swelling  extending  over  a  distance  of 
about  5  cm. ;  on  the  inner  aspect  it  is  uncovered  by  the  wall  of  the  bone,  at  first 
expanded  over  it,  and  here  the  tumour  forms  a  smooth  ovoidal  mass,  measuring 
A  r;li  ,  W  .^^^'^  "l'^  projecfug  about  3-5  cm.  above  the  surrounding  surface 
As  displayed  by  the  section,  the  growth  is  formed  throughout  by  a  homSaeneou. 
friable  SLibstance,  through  which  are  scattered  numerous  minute  circular  Snre  ' 

h™  I  .Pf^«*b«/"^«iir  presents  a  brownish  discoloration,  resulting  from 
h^emo  rhage  into  its  substance.    The  soft  mass  of  the  tumour  is  Confined  witC 

:oSefor  it"^^^*"^"^'  ^'"^^^  bypertrophied 
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extended  a  short  distance  between  the  periosteum  and  the  surface  of  the  shaft 
upon  its  inner  aspect.  y95Q 

Microscopic  Sir tic/nre.— The  tumour  is  a  giant-cell  sarcoma.  The  other  cell-elementB  are  moBtlv 
small  and  spindle-shaped. 

J.  H.,  a  n  an,  aged  28,  was  admilfpd  into  U.  C.  IT.  under  the  care  of  Mr.  Barter 
Jan.  11,  1898,  on  necount  of  twelling  of  the  riglil  l<nce  caused  by  an  enlargement  of  the 
lower  end  of  the  fcimir.  In  Nov.  16Dli  the  linib  IukI  bten  biuined  by  a  blow  with  the  handle 
of  acrane.  In  March  189'?  the  Lnce  was  so  painful  that  the  patient  could  not  stimd  ;  the  ^oint 
was  treated  at  St.  Bartholomew's  Hospital  with  Scott's  dressing  and  mucli  relieved  -  a  short 
time  later  the  patient  slipped  and  wrenched  the  knee ;  this  was  followed  by  incrensed  swelling 
but  he  continued  to  get  about  with  the  aid  of  a  stick.  On  Jan.  13,  1898,  the  presence  of  a 
tumour  in  the  lower  end  of  the  femur  having  been  ascertained  by  exploratory  incision,  the 
e.vtremity  of  the  bone  was  removed  and  the  end  of  the  shaft,  driven  into  a  trephine-hole  in 
the  head  of  the  tibia.  On  Jan.  27  amputation  was  performed  at  the  junction  of  the  middle 
and  lower  thirds  of  tlie  thigh,  and,  as  the  medulla  of  the  femur  at  this  level  was  found  to 
be  occupied  by  growth,  another  5  cm.  of  the  bone  were  removed.  Discharged  on  March  1 
(Mr.  Barker's  Case-books,  1898,  vol.  ii.  p.  236.) 

732.  The  inner  half  of  the  upper  extremity  of  a  left  libia  -which  is  the  seat  of  a  large 
myeloid  sarcoma.  The  tumour,  which  expands  the  upper  extremity  of  the  bone 
and  has  a  more  or  less  globular  shape,  measures  antero-posteriorly  14  cm,  and 
vertically  12  cm.  The  compact  tissue  of  the  expanded  portion  of  the  bone  is 
represented  merely  by  scattered  plates  on  the  surface  of  the  tumour,  which  is  in 
other  parts  invested  only  by  a  dense  fibrous  layer  continuous  with  the  periosteum, 
and  with  which,  on  the  upper  and  anterior  part  of  the  tumour,  the  ligamentum  patella? 
is  connected.  Below  the  tumour  a  small  portion  of  the  normal  shaft  of  the  tibia  is 
seen  ;  the  anterior  wall  of  this  ends  abruptly,  but  the  posterior  wall  can  be  traced 
backwards  for  a  distance  of  4  cm.  on  the  surface  of  the  tumour.  On  its  upper 
aspect  the  specimen  presents  the  inner  of  two  deep  hollows  in  which  the  condyles  of 
the  femur  rested  on  the  surface  of  the  tumour.  The  floor  of  this  hollow  is  still 
covered  with  the  remains  of  the  articular  cartilage.  On  section  the  tumour  is  ex- 
tensively cystic  ;  the  solid  portions  have  a  finely  granular  texture  and  a  yellow  or 
brownish-red  colour.  Three  large  cysts  are  seen,  the  largest  of  which  measures 
8  cm.  by  7  cm.  Each  cyst  is  surrounded  by  a  well-marked  wall  of  condensed  tissue, 
and  appears,  from  the  presence  of  imperfect  septa,  to  have  arisen  from  the  coales- 
cence of  smaller  spaces.  In  their  present  condition  the  cysts  are  partially 
occupied  by  granular  and  gelatinous  material.  6684 

Microscopic  Structure. — The  giant-cells  are  very  irregularly  distributed,  being  absent  from  many 
parts  of  the  section.  The  other  cell-elements  vary  in  shape,  but  spindle-cells  predominate ; 
the  stroma  is  fibrillated. 

From  a  woman  aged  42,  under  the  care  of  Mr.  Godlee  in  TJ.  C.  H.  in  1890.  The  swelling  in 
the  region  of  the  knee,  which  had  been  increasing  for  three  years,  had  been  treated  for  rheum- 
atism, with  fomentations,  Turkish  baths,  and  galvanism.  Amputation  was  performed  above 
the  condyles  of  the  femur.  In  the  recent  state  the  growth  was  soft  and  of  a  dark  red 
colour,  and  the  cysts  contained  clear  or  blood-stained  Huid. 

733.  The  upper  half  of  a  right  tibia,  which  has  been  oWiquely  divided  by  a  vertical 
section  through  the  internal  tuberosity.  Occupying  the  posterior  part  of  the 
upper  extremity  is  a  cavity,  the  vertical  measurement  of  which  is  6  cm.  The 
deepest  part  of  the  cavity  reaches  to  the  middle  of  the  bone,  and  its  upper  limit  lies 
immediately  below  the  articular  cartilage  covering  the  posterior  part  of  the  outer 
tuberosity.  In  its  deeper  part  the  cavity  is  surrounded  by  the  cancellous  bone, 
which  presents  to  the  naked  eye  a  perfectly  normal  appearance.  Posteriorly,  how- 
ever, the  compact  wall  has  been  destroyed  to  an  extent  equal  to  that  of  the  cavity, 
which  is  closed  by  a  thick  membrane  continuous  with  the  periosteum  covering 
the  surface  of  the  bone  around  the  cavity.  At  the  lower  limit  of  the 
cavity  this  membrane  rises  from  the  surface  of  the  bone  1  cm.  below  the  level 
to  which  the  compact  tissue  has  been  destroyed.  The  whole  inner  surface  of  the 
cavity  is  lined  by  a  very  tliin  lay(>r  of  soft  tissue,  which  is  almost  umtormly  stained 
of  a  brownish  colour  by  altered'  blood.  That  part  of  the  surface  which  is  formed 
by  the  bone  presents  small  pits  and  depressions. 
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Microscopic  Structure.— The  layer  of  soft  tissue  which  lined  the  cyst  presented  the  characteristic 
structure  of  a  giant-cell  sarcoma. 

The  patient  was  a  youth  aged  19,  under  the  care  of  Mr.  Grodleo.  Tlie  first  symptotn  was  pain 
at  the  back  of  the  right  knee  ;  this  was  noticed  in  May  1894  whilst  driving,  and  was  thought  to 
result  from  a  strain.  The  chief  symptom  that  developed  later  was  inability  to  flex  the  knee 
beyond  a  right  angle.  The  tumour  was  not  easily  I'elt,  as  it  projected  at  the  back  of  the  bone. 
Operation  Oct.  1894: — An  incision  into  the  tumour  showed  it  to  be  a  blood-cyst  lined  with 
a  small  quantity  of  reddish  soft  growth,  which  was  in  part  removed  with  a  sharp  spoon. 
Amputation  was  performed  through  the  condyles  of  the  femur.  The  patient  was  in  good 
health  and  free  from  any  sign  of  recurrence  5  years  after  the  operation. 

The  other  half  of  the  specimen  is  in  the  Museum  of  the  E.  Coll.  of  Surgeons. 

734.  The  left  index  and  middle  fingers,  with  the  greater  part  of  their  metacarpal 
bones,  and  a  tumour  which  has  grown  from  the  metacarpal  bone  of  the  index  finger, 
the  parts  shown  having  been  removed  by  operation.  The  tumour  has  grown  within 
the  metacarpal  bone,  the  lower  part  of  the  shaft  of  which  has  been  expanded  over 
it ;  on  the  dorsal  aspect  it  has  protruded  through  the  skin,  and  forms  a  deeply 
lobed  or  cauliflower-like  mass,  in  places  covered  with  a  thin  layer  of  sloughing 
tissue.  5414 

Microscopic  Structure. — The  tumour  is  a  typical  myeloid  sarcoma,  containing  large  numbers  of 
giant-cells  with  multiple  nuclei  spread  throughout  the  other  elements  composing  it. 

From  a  woman,  22  years  of  age,  who  struck  the  knuckle  five  months  before  she  applied  to  the 
hospital.  A  swelling  appeared,  was  cut  into,  and  a  fungous  protrusion  followed,  which  rapidly 
increased  in  size.    (Sir  J.  Erichsen's  Case-books,  vol.  i.  1870-72,  p.  89.) 

735.  -A.  tumour  involving  the  upper  extremity  of  a  humerus,  in  vertical  section.  By 
the  growth  of  the  tumour  the  boue  is  converted  into  an  irregular  globular  mass 
9  cm.  iu  diameter. 

At  the  lower  limit  of  the  specimen  is  the  divided  and  unexpanded  shaft  of  the 
humerus ;  from  this  the  expanded  compact  tissue  forms  a  continuous  layer  over 
the  inner  aspect  of  the  tumour  as  far  as  the  margin  of  the  articular  cartilage  ; 
externally,  however,  the  expanded  compact  tissue  stops  abruptly  at  a  distance"  of 
2-5  cm.  from  the  line  of  section,  beyond  which  limit  the  slightly  lobulated  outer 
surface  of  the  tnmour  is  invested  with  a  fibrous  layer,  with  which  the  surrounding 
muscular  attachments  are  continuous.  At  the  upper  and  inner  aspect  of  the 
tumour  the  articular  cartilage  of  the  head  still  remains,  but  the  normal  shape  of 
the  articular  surface  is  entirely  lost,  as  the  result  of  extension  of  the  growth 
Ijeueath  and  around  it.  The  cut  surface  of  the  tumour  presents  marked  variations 
in  colour ;  in  the  greater  part  of  its  extent  it  has  a  deep  maroon  tint,  intersected 
with  streaks  and  patches  of  a  paler  yellow  colour  ;  above  the  centre  of  the  section 
a  large  patch,  more  than  2-5  cm.  across,  has  an  almost  uniform  yellowish-white 
colour.  ^^^^ 

Microscopic  Stn,ct^cre.~The  tumour  is  a  myeloid  sarcoma.    The  large  multinucleated  cells  are 
yevy  abundant,  the  other  elements  being  small  and  rounded  or  irrelularly  oval  in  shape 

-brom  a  young  woman  under  the  care  of  Mr.  Bilton  Pollard.  It  had  been  proposed  to 
erc.se  he  upper  end  of  the  humerus,  but  an  exploratory  incision  showed  the  sSunding 
muscles  especially  the  deltoid,  to  be  so  intimately  connected  with  the  growth  that  am du tat  of 
was  performed  through  the  shoulder-join  t.  g  o  v  uu  tuai  amputation 

'^^^^ihf^frlr''  "^^^^  P^'^'  ^^f*  tibia  together 

with  the  hbula,  the  contiguous  parts  of  the  tibia  and  femur  being  invaded  by  a 

tumour.  The  upper  extremity  of  the  tibia  is  greatly  expanded  by  the  growth^of 
a  myeloid  sarcoma  within  it.  A  thick  layer  of  the  expanded  bone  is  stiU  present 
over  the  greater  part  of  the  surface  of  the  tumour,  but  in  front!  below  the 
Z    A  °f  ^'be  tibia,  the  growth  has  perforated  the  bony  she  !  and 

d  l'" -^'^      "P™^'?^  integuments  in  the  form  of  a  slightlWoba 

lated  mass  having  a  vertical  measurement  of  5-5  cm.    No  trace  remains  of  th« 

Sro^e^r/r^olhe'^i''"  If.  e^^^n^Z^X 
hne.    As  a  result  of  the  extensL  destruS  of  ^Z^^^J^^^^ 
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lower  end  of  the  temur  have  sunk  down  into  the  substance  of  the  tumour  to 
such  an  extent  that  the  posterior  end  of  its  epiphysial  line  is  on  a  level  with  the 
summit  oi  the  head  of  the  fibula,  whilst  the  expanded  outer  tuberosity  of  the  tibia 
torms  a  prominent  rounded  border  overlapping  the  outer  condyle  of  the  femur  as 
high  as  the  upper  border  of  the  patellar  surface.  The  tumour  is  soft  and  friable 
and  contains  cysts  m  its  substance,  the  two  largest  of  which  are  lined  with  a  smooth 
membrane. 

Microscopic  Siructure.-The  inultinucleated  giant-cells  are  only  present  in  eniall  numbers ;  from 
consK  erajble  areas  of  the  section  they  are  altogether  absent,  the  cells  being  round,  oval,  and 
spindle-shaped.  o    "         >   .  "-"^ 

B.  H.,  a  girl  aged  17,  admitted  into  the  Cancer  Hospital  under  Mr.  Stonham  in  1885  She 
had  been  treated  previously  at  St.  Bartholomew's  Hospital,  where  the  tumour  in  the  head  of 
t  ie  tibia  was  removed  by  scraping,  as  amputation  was  refused.  Suppuration  followed,  and 
joint"™^^""^  <^^"iwur  probably  resulted  from  disorganization  of  the  kuee- 

737.  The  upper  half  of  a  left  tibia,  the  extremity  of  which  has  been  hollowed  out 
and  expanded  by  the  growth  of  a  tumour  within  it.  In  its  present  condition  the 
cavity,  which  measures  10  cm.  from  above  downwards,  is  widely  open,  as  the  result 
of  the  removal  of  its  inner  wall ;  in  the  rest  of  its  extent  it  is  almost  everywhere 
surrounded  by  a  thick  shell  of  the  expanded  bone,  and  at  its  upper  part  is  closed 
merely  by  the  articular  cartilage.  The  tumour-substance  which  lined  the  cavity 
has  been  cleanly  removed  and  is  in  part  preserved  in  the  upper  part  of  the 
specimen.  8034 

Microscopic  Structure. — The  cell-elements  are  round  and  oval,  and  mixed  with  these  in  some 
parts  are  large  numbers  of  multinucleated  cells.  The  growth  is  very  vascular,  and  is  the  seal 
of  recent  extravasation  and  abundant  yellowish  blood-pigment. 

J.  W.,  a  man,  aged  33,  was  admitted  into  U.  0.  H.  under  the  care  of  Mr.  Godlee  on  April  30, 
1898.  He  had  been  suffering  pain  in  the  left  knee  for  9  months,  and  the  part  had  been 
swollen  for  6  months.  On  admission  there  was  considerable  enlargement  of  the  upper 
extremity  of  the  tibia,  a  small  area  on  tlie  inner  tuberosity  being  soft,  tender,  and  pulsating 
slightly  ;  there  was  an  elastic  swelling  above  the  patella  beneath  the  quadriceps.  On  May  10 
an  incision  was  made  over  tbe  soft  area,  and  a  reddish-brown  growth  exposed ;  on  cutting  into 
this  a  large  cavity  in  the  bone,  lined  with  similar  growth,  was  exposed ;  this  was  cleanly 
removed  by  scraping;  the  swelling  above  the  patella  contained  blood.  On  May  13  amputation 
was  performed  through  the  lower  third  of  the  femur.  (Mr.  Godlee's  Case-books,  1898,  vol.  ii. 
p.  190.) 


Seoondabx  Malignant  Tumouhs  or  Bone. 

Sarcoma,  although  so  commonly  met  with  as  a  primary  growth  in  the  bones,  may 
also  occur  as  a  secondary  deposit.  Carcinoma,  on  the  other  hand,  cannot  occur 
primarily  in  osseous  tissue. 

Deposits  of  sarcoma  or  carcinoma,  in  many  instances  multiple,  may  form  in  the 
bones  secondarily  to  a  primary  tumour  in  some  other  part  of  the  body.  All  the 
different  varieties  of  sarcoma  may  be  met  with  in  the  form  of  secondary  deposits, 
melanotic  sarcoma  being  indeed  necessarily  secondary  (741,  742). 

Secondary  deposits  of  carcinoma  are  very  common  in  the  bones,  but  in  the 
large  majority  of  cases  such  deposits  are  of  the  spheroidal-cell  variet}'  (743  to  749). 
Columnar-cell  carcinoma  (750)  and  squamous-cell  carcinoma  (752,  753)  much  less 
commonlv  lead  to  infection  of  the  bones.  Secondary  deposits  of  carcinoma  are 
always  central  in  origin  (743),  and  in  the  case  of  the  long  bones  may  cause  spoutaiieous 
fracture  even  when  the  tumour  is  still  of  small  size  aud  not  recognisable  clinicaUy 
(744). 

Not  only  may  true  secondary  deposits  of  carcinoma  occur  in  the  bones,  but  the 
osseous  tissue  may  be  invaded  directly  by  a  primary  growth  originating  in  its 
immediate  vicinity.  Thus,  for  example,  a  squamous  carcinoma  of  the  skin  ot  the  leg 
may  grow  into  and  even  occasion  spontaneous  fracture  of  the  tibia;  and  a  rodent 
ulcer  of  the  face  may  gradually  completely  perforate  the  subjacent  bone  (764).  ine 
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carcinomatous  tumours  which  so  frequently  involve  the  jaws  originate,  not  in  the  bone 
itself,  but  in  the  mucous  membrane  covering  it  or  in  epithelial  structures  contained 
within  it  (see  Diseases  of  the  Jaws). 

738.  The  right  orbital  plate  and  adjacent  part  of  a  frontal  bone.  Projecting  into 
the  roof  of  the  orbit  is  an  oval  tumour,  the  anterior  border  of  which  corresponds 
to  the  upper  margin  of  the  orbit.  On  the  upper  aspect  of  the  orbital  plate  the 
tumour  forms  a  slight  elevation,  the  bone  being  eroded  and  the  surface  of  the 
swelling  rough.  5454 

Microscopic  Strnciure,— The  tumour  is  a  small  round-cell  sarcoma.    The  patient  died  with 
multiple  sarcomatous  growths.    The  situation  of  the  primary  tuoiour  is  unknown. 

739.  A  right  scapula,  the  upper  part  of  which  is  the  seat  of  a  large  lobulated 
sarcomatous  growth.  The  tumour  is  divisible  into  two  main  portions,  separated 
by  a  shallow  groove  in  which  lies  the  spine  of  the  scapula.  The  lower  smaller 
portion  occupies  the  upper  and  outer  part  of  the  infraspinous  fossa  and  overhangs 
the  posterior  and  upper  aspects  of  the  shoulder-joint.  The  upper  and  larger 
portion  of  the  tumour  fills  the  supraspinous  fossa,  and  at  its  upper  part  forms  a 
globular  mass  overhanging  the  coracoid  process,  covering  the  acromion,  and  marked 
by  a  deep  hollow  in  which  lay  the  outer  end  of  the  clavicle.  6814 

740.  The  free  end  of  one  of  the  Lowest  ribs,  the  extremity  of  which,  together  with 
its  cartilage,  is  embedded  in  an  irregularly  lobulated  oval  tumour,  measuring 
6  cm.  in  its  longer  diameter.  IVom  the  relations  of  the  tumour  to  the  rib  it 
would  appear  that  the  former  had  grown  from  the  periosteum.  6814 

This  and  the  preceding  tumour  were  secondary  to  a  primary  growth  in  the  breast. 

741.  A  longitudinal  section  of  the  ungual  and  adjoining  part  of  the  first  phalanx  of 
a  thumb,  together  with  the  adjacent  soft  parts,  and  a  melanotic  sarcomatous  tumour 
which  has  grown  from  them.  The  tumour  is  of  very  irregular  form,  somewhat 
hemispherical,  but  flattened  in  shape,  and  about  3-5  cm.  in  diameter;  it  projects 
from  the  dorsal  aspect  in  the  situation  of  the  matrix  of  the  nail,  in  the  deeper  part 
of  which  the  tumour  appears  to  have  first  grown.  Posteriorly  it  overhangs  the 
surrounding  soft  parts,  and  in  this  situation  there  remains  upon  its  under  surface 
a  portion  of  the  nail,  which  is  bent  completely  backwards  and  is  overlain  by  the 
growth.  _  The  tumour  has  spread,  also,  by  a  nodulated  extension  into  the  tough 
adipose  tissue  on  the  palmar  aspect  of  the  phalanx,  and  has  infiltrated  the  anterior 
hall:  of  the  ungual  phalanx,  the  precise  extent  of  its  invasion  being  beautifully 
marked  by  the  coloration  of  the  growth  ;  the  outline  of  the  bone,  in  the  plane  of 
section,  is  everywhere  traceable,  but  its  cancellous  spaces  are  filled  with  blackened 
sarcomatous  tissue. 

The  tumour  is  firm,  almost  homogeneous  in  structure,  and  variously  coloured 
from  iron-grey  to  deepest  sepia. 

Microscopic  Structure.-The  cell-elements  are  large,  round  and  oval,  and  coloured  in  the  greater 
proportion  with  pigment-granules.  ^ 

From  a  man,  53  years  of  age,  admitted  under  Mr.  Heath's  care,  February  1877  Two 
years  previously  he  struck  his  thumb  with  a  hammer.    The  nail  separated  and  the  end 
of  the  thunib  festered  aud  the  parts  did  not  completely  heal.    About  a  year  afterwards  he 
ran,  by  accident  the  brass  fastening  of  his  necktie  into  the  thumb  for  about  halfTn  inch 
The  thu,nb  bled  for  a  few  days,  and  the  growth  commenced  to  form  in  about  a  week  By 

Jn  f  i  "^l""  *  '^'^  ^""^  to  the  size  of  a  nutmS^ 

and  it  bled  very  easily    The  growth  was  at  that  time  cut  away  and  the  parts  cauterized 

hlZ'T-  °  ''''  ^'"f  '""''r'"^-  '"^''^  ''"^'"'^  reappeared,  and  aboKrco  mo  ths' 
before  admission  a  swelling  formed  in  the  axilla  luco  monous 

ah^ui  Hieiv? n!°'"^i  ^t!-^'^  '^f"                  the  swelling  in  the  left  axilla  was 

wer^smlll  '""^f  "'.'^"^^  ^^ry  elaslio.    Scattered  all  over  the  body  thZ 

To  heTkt  /  atll^^^^^^^^  f^"  *f  "S'^*  ^^'S'^"*^^  "  fl^t.  oval  tumour,  soft  and  adherent 

tthoZ;^^^^^^^^^  -        left  forearm,  the  superjacent 

HeiJh  tX"™"'  ^^'"""^^  '""1",  """""^"^  amputation  through  the  first  phalanx  Mr 
Heath  made  an  incis.on  over  the  tumoin.  in  the  axiUa,  which^as  found  to  be  distindly 
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eaoapsuled  by  Hbrous  tissue  ;  on  iiLto:nptiiii{  lo  tear  it  out  tlie  wall  bursf  nnri  Hi»  .^n      .  . 
of  tl,e  tumour  escapod  ;  the  cyst-wdl  vvas  then  detacheJ  a  d  Te  washed  w?^  «nW 

sarcomatous  growth,  has  been  divided  antero-posteriorly.    In  the  skin  is  an  oval 
ulcer  measurmg  (5  em.  by  5  cm.,  the  floor  ol:  which  is  formed  in  its  greater  nait 
by  a  lobulat^ed  growth  ;  the  superficial  part  of  the  largest  lobule  has  been  remov  ed 
to  expose  the  brownish-black  colour  of  the  tumour-subsla.ice.     On  the  outer 
aspect  ot  the  tibia,  a  considerable  lobulated  mass  of  the  growth  projects  into  the 
interosseous  space.    The  section  of  the  bone  displays  the  presence  of  an  extensive 
deposit  of  almost  black  growth  in  its  interior.    The  deposits,  which  are  very 
sharply  dehned  from  the  healthy  cancellous  bone  around  them,  take  the  form  of 
rounded  masses  extending  from  within  about  1  cm.  of  the  articular  cartilage 
downwards  for  8  cm.    The  anterior  layer  of  compact  bone  has  been  completely 
destroyed  in  the  region  of  the  disease,  so  that  the  growth  in  the  floor  of  the 
ulcer  IS  directly  continuous  with  that  in  the  bone.    Posteriorly,  in  the  plane  of 
the  section,  the  compact  tissue  is  in  two  separate  places  being  invaded  by  the 
growth.    The  deposits  in  the  bone  are  quite  soft,  except  the  highest  of  them,  in 
which  the  trabeculae  of  the  cancellous  issue  are  still  traceable.  6276 
"The  patient,  a  woman,  aged  39.  had  had  a  primary  growth  removed  some  years  previously 
trom  the  right  suprascapular  region  ;   this  was  of  small  size.    The  growth  in  the  tibia  was 
first  noticed  in  Nov.  1886 ;  in  Jan.  1887  it  was  scraped  away,  but  reappearin<',  Mr  Heath 
successfully  amputated  through  tlie  condyles  in  March  1887.    On  leaving  the  hospital  the 
patient  had  numerous  recurrent  growths  in  the  skin."  {See  Trans.  Path.  Soc  1888  vol  xxxix 
p.  277.) 

743.  The  fibula  and  outer  half  of  the  tibia  of  the  left  side.  The  tibia  is  the  seat 
of  two  separate  deposits  of  secondary  spheroidal-cell  carcinoma.  The  upper 
and  larger  deposit,  which  completely  infiltrates  the  upper  extremity,  extends 
downwards  for  a  distance  of  12  cm.  The  growth,  which  has  evidently  com- 
menced in  the  interior  of  the  bone,  has  led  to  extensive  destruction  of  the  compact 
wall  and  resulting  enlargement,  the  greatest  autero-posterior  measurement  being 
7  cm.  At  a  lower  level  in  the  bone,  and  separated  from  the  upper  growth  by 
a  distance  of  4  cm.,  is  a  second  deposit  involving  the  medulla  and  the  anterior 
compact  wall  for  a  distance  of  9  cm.  In  its  upper  part  this  growth  has  extended 
through  the  compact  bone  and  forms  a  swelling  on  the  outer  surface.  The  head 
of  the  fibula  is  enlarged,  and  appears  to  be  directly  invaded  by  the  growth  in  the 
upper  extremity  of  the  tibia.  7381 

From  a  woman  who  died  some  time  after  removal  of  the  breast  for  a  primary  spheroidal-cell 
carcinoma.  There  were  also  deposits  iu  other  parts  of  the  body.  The  f»mur  from  the  same 
case  is  preserved  in  No.  55. 

744.  A  vertical  section  of  part  of  the  middle  of  the  shaft  of  a  femur.  As  the 
result  of  a  central  deposit  of  spheroidal-cell  carcinoma  in  the  bone,  spontaneous 
fracture  has  occurred,  the  fragments,  wdiich  overlap  to  the  extent  of  5  cm.,  being 
firmly  held  together  by  fibrous  tissue.  The  medullary  cavity  of  each  fragment  is 
filled  with  soft  growth  for  a  distance  of  3-5  cm.  from  the  line  of  the  fracture. 
The  end  of  each  fragment  is  closed  by  a  thick  layer  of  fibrous  tissue  covering  the 
surface  of  the  central  growth.  5577 

745.  The  posterior  half  of  the  upper  part  of  a  left  tibia,  from  the  same  case  as  the 
preceding  specimen.  The  upper  end  of  the  shaft,  for  a  distance  of  5  cm.,  is 
occupied  by  a  soft  deposit  of  carcinoma,  which  expands  the  bone.  Two  smooth- 
walled  cysts  are  divided  on  the  cut  surface  of  the  tumour.  5576 

This  and  the  preceding  specimen  were  obtained  from  a  woman,  aged  45,  whose  left  breast  had 
been  removed  for  carcinoma  30  months  previously.    She  was  admitted  into  U.  C.  S.,  under 
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Mr  MarshaU,  on  account  of  a  spontaneous  fracture  below  the  middle  of  the  left  thigh 
Tliere  had  beek  pain  in  the  liinb  for  10  uio.itlis,  aud  the  fracture  had  occurred  9  days  before 
admission  whilst  the  patient  was  getting  out  of  bed.    Splints  were  applied,  but  no  union 
havine  occurred  at  the  end  of  2  mouths  amputation  was  portormed  through  Ihe  h,p-joint. 
Bed-sores  formed,  and  the  patient  died  of  exhaustion  on  the  40th  day.     There  were  many 
secondary  deposits  in  the  pleurue  and  peritoneum.    (-See  Surgical  Kegistrars  Report,  1881, 
pp.  51,  104,  132,  No.  748.) 
746  The  upper  extremity  and  adjoining  part  of  the  shaft  of  a  left  femur.  The  section 
shows  tliat  the  substance  of  the  trochanters  and  of  the  neck  and  head  is  infiltrated 
with  new  growth,  as  the  result  of  which  a  fracture  has  occurred  through  the  upper 
part  of  the  shaft,  below  the  level  of  the  small  trochanter.    The  fracture  has 
become  consolidated  after  great  displacement.    The  fractured  surface  of  the  upper 
frat^ment  is  tilted  almost  directly  forwards,  and  the  head  and  great  trochanter  are 
so  much  depressed  that  the  axis  of  the  head  aud  neck  forms  an  angle  of  45°  with 
that  of  the  shaft.  5619 
The  primary  growth  was  in  the  breast. 

747.  Two  vertical  slices  of  a  sternum  in  which  are  numerous  secondary  deposits  of 
ca'rciuoma.  The  contour  of  the  boue  is  unaltered.  The  deposits  are  small  and 
irregularly  distributed  through  the  cancellous  tissue ;  the  bone  around  each  is 
congested.  8295 

From  a  woman  aged  54,  who  was  admitted  into  U.  C.  H.  with  an  ulcerating  carcinoma  of  the 
left  breast  and  pleurisy  on  the  same  side.  There  were  secondary  deposits  in  the  mediastinum, 
lungs  and  pleura,  liver,  spleen,  and  left  kidney.  (Mr.  Barker's  Case-books,  1897,  vol.  ii.  p.  114.) 

748.  A  right  humerus,  the  upper  extremity  of  which  is  the  seat  of  a  secondary 
deposit  of  carcinoma.  The  upper  limit  of  the  growth  corresponds  almost  exactly 
with  the  margin  of  the  articular  cartilage ;  it  projects  most  prominently  on  the 
anterior  and  inner  aspect  of  the  bone,  in  which  situation  the  insertions  of  the 
latissimus  dorsi  and  teres  major  muscles  are  incorporated  with  the  lower  border  of 
the  tumour.  The  shaft  is  fractured  in  a  slightly  oblique  direction  at  the  lowest 
limit  of  the  tumour.  A  section  made  into  the  growth  shows  that  it  completely 
infiltrates  the  upper  extremity  of  the  bone,  no  trace  of  the  compact  tissue  being 
recognisable.  The  cut  surface  of  the  growth  presents  a  slightly  fibrous  and  in 
parts  reticular  structure.  6390 

Microscopic  Structure. — The  tumour  consists  of  a  fibrous  stroma  with  spindle  and  round  cells 
enclosing  small  spaces  ;  these  spaces  are  lined  in  parts  with  a  single  layer  of  cubical  cells 
containing  large  oval  nuclei ;  in  other  parts  the  alveoli  are  completely  filled  with  spheroidal 
cells. 

From  a  woman  aged  52,  admitted  into  U.  C.  H.,  under  the  care  of  Mr.  Godlee,  in  Sept.  1888. 
For  12  months  she  had  complained  of  a  feeling  of  numbness  in  the  right  arm  ;  for  9  months 
the  limb  had  been  painful ;  for  5  months  there  was  loss  of  power  in  the  limb  and  for  2  months 
swelling  about  the  shoulder.  On  admission  there  was  swelling  about  the  anterior  and  outer 
aspects  of  the  right  shoulder  as  low  as  the  insertion  of  the  deltoid.  The  skin  was  slightly 
reddened  and  the  superficial  veins  distended.  Sarcoma  of  the  upper  exti-emity  of  the 
humerus  was  diagnosed  and  amputation  performed  through  the  shoulder-joint. 

Microscopic  examinination  of  the  tumour  showed  that  it  was  evidently  a  secondary  growth. 
It  was  then  found  that  the  patient  had  an  offensive  blood-stained  vaginal  discharge,  and 
examination  revealed  the  presence  of  extensive  carcinoma  of  the  cervix  uteri.  The  patient 
died  6  months  after  leaving  the  hospital.  {See  Surgical  Registrar's  Report,  1883,  pp.  92, 142, 
168j  1^0.  1605*) 

749.  Portion  of  a  rib,  the  seat  of  a  secondary  deposit  of  carcinoma.  The  growth 
ha,s  almost  completely  destroyed  the  osseous  tissue  for  a  length  of  about  3-5  cm 
and  forms  a  fusiform  swelling,  over  part  of  which  the  expanded  bone  can  be  traced 
Ihe  inner  surface  of  the  growth  is  smooth  ;  the  outer  surface  is  incorporated  with 
the  surrounding  muscular  tissue.  The  tumour  is  soft  in  consistence  ;  the  cut 
surface  is  ofc  a  reddish-grey  colour,  with  patches,  especially  in  the  central  part  of 
a  deeper  maroon  tint.  ^  gQ2g 

i»/Jrosco;,ie  S^^e^M^e.-The  tumour  is  a  spheroidal-cell  carcinoma.     The  stroma  which 
encloses  the  alveoli  is  very  small  in  amount,  the  nuclei  of  the  epithelial  ceUs  are  largl  and 
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Ji.  t5.,ugecl  Ob,  was  admitted  into  U.O.  II.,  under  Mr  Hp«tii  nn  "Roh      iftua  <■  i 

^^iJi  t:^::;     "-z^^jr^Tn  tJ^j'zJ^ 

articular  end  at  the  seat  of  a  tumour  which  occupies  the  medul  ary  canal  and 

o'/s'tiff  .^r^^^T^''.  "^''^i'l^  ^'T'^  periosteunS.  The  tumour  isUnrructed 
ot  stitt  hbrous  bauds  and  kmelljB  arranged  somewhat  vertically  to  the  subjacent 
bone ;  the  contents  of  the  meshes  present  in  the  growth  have  in  great  part  been 
removed  ;  m  other  situations  these  consist  of  a  pale  yellow,  homogeneous,  friable 
material.  ^.gg 

Microscopic  Structurc-The  tumour  is  a  columnar-ceU  carcinoma.  In  many  parts  the 
columnar  shape  of  the  cells  is  very  perfectly  retained,  and  the  cells  line  deGnite  spaces.  In 
some  parts,  however  the  cells  are  spheroidal  in  shape  and  arranged  in  solid  masses 

J^rom  a  patient  who  was  admitted,  under  the  care  of  Dr.  Parkes,  for  cancer  of  the  liver, 
p  239  r  li"merus  occurred  a  month  before  death.    (Dr.  Parkes's  Casebook,  Males, 

751.  The  upper  part  of  a  left  femm-  in  vertical  section.  Projecting  from  the 
interior  aspect  of  the  neck  of  the  bone  and  the  adjacent  part  of  the  shaft  is  a 
slightly  lobulated  tumour,  which  extends  downwards  a  short  distance  below  the 
level  of  the  small  trochanter.  Around  its  anterior  border  the  tumour  rises 
abruptly  from  the  surface  of  the  bone  and  in  its  lower  part  is  overhanging. 
Posteriorly  in  the  position  of  the  intertrochanteric  line  the  bone  is  distinctly 
expanded.  The  section  shows  that  the  part  of  the  growth  above  described  is 
continuous  with  a  central  deposit  in  the  substance  of  the  trochanter,  neck  and 
hea,d.  The  compact  wall  of  the  bone  is  wanting  in  that  part  of  the  surface  from 
which  the  tumour  projects.    The  growth  probably  originated  centrally.  8130 

Microscopic  Structure.— The:  tumour  consists  of  a  delicate  connective-tissue  stroma  enclosing 
large  alveoli  most  of  which  are  filled  with  masses  of  spheroidal-shaped  cells.  In  some  alveoli 
the  cells  tend  to  assume  a  more  cubical  shape  and  to  form  a  layer  lining  the  space. 

From  a  man,  aged  about  65,  who  had  complained  of  pain  in  the  left  liip  and  thigh  for  about 
6  months.  A  swelling  had  been  noticed  for  about  2  months.  Amputation  at  the  hip-joint 
was  performed  by  Mr.  Bilton  Pollard  on  Nov.  2,  1898.  Until  the  tumour  was  microscoped 
the  growth  was  belie ?ed  to  be  a  sarcoma.  There  was  no  evidence  as  to  the  position  of  the 
primary  tumour.  Death  occurred  shortly  after  the  operation ;  no  post-mortem  examination 
was  obtained. 

752.  ^  longitudinal  section  of  a  piece  of  a  rib,  which  in  2-5  cm.  of  its  length  pre- 
sents a  fusiform  enlargement  produced  by  a  central  deposit  of  squamous  carcinoma. 
A  thin  layer  of  the  compact  wall  of  the  rib  can  be  traced  over  the  tumour.  5428 

The  deposit  in  the  rib  was  secondary  to  a  squamous  carcinoma  of  the  penis,  for  which  ampu- 
tation was  performed  by  Mr.  Marshall  on  Jan.  8,  1878.  The  patient  was  readmitted  on 
Sept.  13,  1878,  with  large  masses  of  diseased  glands  in  the  groins,  the  overlying  skin  on  the 
left  side  being  ulcerated.  There  was  no  recurrence  in  the  stump  of  the  penis.  Several 
attack.s  of  htemorrhage  occurred  from  the  left  groin,  and  the  patient  died  on  Oct.  5.  There 
was  a  mass  of  growth  in  front  of  the  left  sacro-iliac  articulation,  apparently  growing  from  the 
periosteum  of  the  ilium.    (Mr.  Marshall's  Case-books,  1878,  vol.  ii.  p.  435.) 

753.  A  longitudinal  section  of  part  of  a  rib,  which  is  the  seat  of  a  secondary  deposit 
of  squamous  carcinoma.  The  growth  forms  a  fusiform  swelHng,  4-5  cm.  in  length, 
and  2  cm.  in  its  maximum  thickness.  The  growth,  which  has  originated  centrally, 
has  led  to  almost  complete  absorption  of  the  compact  tissue  in  the  expanded  part 
of  the  bone.  The  cut  surface  of  the  tumour  is  of  an  opaque  yellowish-white 
colour  and  closely  reticular  texture.  6480  A 

The  primary  growth  was  in  the  oesophagus. 
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Wax  Mobels  of  TLTMOtJits  op  Eone. 

754  A  model  in  wax  of  an  upper  arm,  into  which  an  incision  has  been  made  to 
display  a  soft,  probably  myeloid,  sarcomatous  tumour  arising  in  connection  with 
the  upper  end  of  the  humerus.    The  tumour  has  completely  destroyed  the  inner 
parts  of  the  bone  ;  several  reddish-black  areas  of  haemorrhage  are  scattered  over 
the  cut  surface.  4088 
The  patient  was  a  boy,  aged  15,  a  farm  labourer.    He  had  never  suffered  from  any  previous 
illness,  nor  was  there  any  evidence  of  hereditary  predisposition.    The  tura our  continued 
steadily  to  increase  from  its  lirst  appearance  about  five  mouths  before  admission  to  the 
hospital.    Before  removal  the  tumour  occupied  the  upper  and  back  part  of  the  arm  ;  above 
its  middle  the  shaft  of  the  humerus  could  be  felt  to  bulge  ;  the  tumour  was  soft  and  yielding, 
with  the  exception  of  one  spot  on  the  upper  portion,  where  it  was  hard  as  if  encased  with 
bone  ;  the  skin  was  not  implicated.    Before  the  operation  it  was  feai-ed  that  the  ecapula  was 
involved  in  the  disease;  after  opening  the  joint,  however,  this  was  found  not  to  be  the  case; 
the  limb  was  therefore  removed  by  Sir  J.  Erichsen  through  the  shoulder.    The  patient  was 
discharged  about  six  weeks  afterwards.    Tbe  growth  was  found  to  have  arisen  within  the 
medullary  canal,  expanding  and  destroying  the  bone  confining  it ;  it  was  distinctly  circum- 
scribed by  an  investment  of  dense  areolar  tissue;  the  neighbouring  soft  structures  were 
sound. 

See,  for  further  details,  the  '  Medical  Times  and  Gazette,'  vol.  ii.  1853,  p.  324. 

755.  A  wax  model  of  a  longitudinal  section  of  seven  dorsal  vertebrae,  the  bodies  of 
which  were  the  seat  of  some  tumour,  probably  a  sarcoma.  Two  of  the  bodies 
have  been  in  great  measure  destroyed,  and  their  remains,  flattened  and  projecting 
in  part  forwards  and  in  part  backwards,  form  a  slight  prominence  within  the 
spinal  canal.  The  intervertebral  disks  are  unafFected.  The  tissues  lining  the 
canal  as  well  as  the  bones  themselves  are  deeply  pigmented.  2790 

There  were  several  small  masses  attached  also  to  the  loose  areolar  tissue  beneath  the  dura 

mater  ;  others  were  found  in  the  lung. 
The  sterno-clavicular  articulation  was  the  seat  of  similar  disease. 

756.  wax  model  of  a  left  hand  and  lower  third  of  the  forearm,  removed  by 
amputation  for  a  tumour  which  reappeared  in  the  cicatrix  after  removal  of  the 
middle  and  ring  fingers  for  a  similar  disease.  The  tumour  forms  a  flattened 
globular  mass  about  3  cm.  in  diameter,  occupying  the  cleft  remaining  between  the 
index  and  little  fingers ;  it  was  most  probably  a  myeloid  sarcoma. 

757.  A  wax  model  of  the  left  shoulder  of  a  boy,  9  years  of  age,  showing  a 
malignant  tumour  which  involves  the  outer  part  of  the  clavicle.  The  tumour  has 
a  slightly  lobulated  surface,  is  somewhat  oval  or  pyriform  in  shape,  and  extends 
transversely  in  the  direction  of  the  clavicle.  The  growth  measures  about  7  cm. 
in  length  and  projects  about  3  cm.  above  the  surrounding  surface.  The  sub- 
cutaneous veins  over,  and  in  the  neighbourhood  of,  the  tumour  are  more  than 
naturally  evident.  2750 

758.  A  wax  model  of  the  same  parts,  taken  six  weeks  later  than  the  preceding. 
The  growth  has  increased  to  at  least  three  times  its  former  size,  but  preserves  an 
oval,  lowly  tuberous  form.  The  skin  covering  the  tumour  is  congested,  purple, 
and  red.  2751 

759.  A  wax  model  of  the  same  parts,  showing  a  still  further  increase  in  size  of  the 
tumour,  which  forms  a  deeply  lobulated  globular  mass  about  14  cm.  in  diameter 
and  invests  the  whole  of  the  upper  part  of  the  shoulder.  The  overlying  integu- 
ment is  intensely  congested  and  of  deepest  purple  and  green  :  over  the'summits 
of  many  of  the  lobes  the  skin  has  commenced  to  ulcerate,  and  hemorrhage  appears 
to  have  taken  place  from  the  congested  ulcerating  parts.  2752 

760.  A  wax  model  of  the  same  parts  as  are  shown  in  the  three  preceding  specimens 
taken  after  death,  eight  months  from  the  commencement  of  the  disease,  and 
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have  ten  composed  of  „  very  s^ft,  al.nost  difflu'eSt,  h'^.lgLt^  Tvhto  o^Sa 
bra,n-Iike  substance  ;  the  axillary  vessels  and  bmckiaf  plexns  Tie  LbeSded  ia 

£ari'he';°r„r'    r.f  ■'■"'p,         St  :tS  hSor- 

ruage.    ihe  tumour  was  probably  a  round-cell  sarcoma.  2754 


Bones  altebidd  by  the  Growth  op  Tumoues. 
ra)  Specimens  in  luUcli  the  osseous  tissue  itself  is  not  invaded  by  the  morbid  growth. 
(b)  Specimens  in  which  the  osseous,  structure  is  implicated  by  the  growth  of  the  tumour. 
When  a  tumour  commences  superficially  on  a  bone  the  appearances  caused  by  its 

^ZTl  7?  ''"""^^^  T'^^l  'T^""'  «i™Pl^  ulceration.    The  Haverdan 

rounll  Pll  b^-^^f,  enlarged,  then-  walls  being  consumed  by  an  accumulation  of  small 
round  cells  about  the  vessels.  This  process  continues  till  a  portion  of  the  osseous 
tissue  IS  completely  destroyed.  The  small  round  cells  then  disappear,  and  the 
charactenst.c  elements  of  the  tumour  tal^e  their  place.  It  is  impossible,  with  any 
certainty,  to  distinguish  such  a  specimen,  when  macerated,  from  one  affected  with 
simple  ulceration.  U  the  destruction  of  bone  be  very  extensive  and  situated  in  the 
shatt  ot  a  long  bone  it  is  probably  due  to  the  presence  of  a  tumour.  Malignant  growths 
commencing  elsewhere,  but  implicating  a  bone  in  their  extension,  produce  the  same 
ettects.  bpontaneous  fracture  may  arise  if  the  bone  be  much  eroded.  Sometimes, 
m  cases  of  subperiosteal  fibroma,  fibro-sarcoma.  or  even  occasionally  of  spindle-cell 
sarcoma,  instead  ol  destruction  of  bone  taking  place,  new  bone  in  spiculated  masses 
grows  up,  forming  a  sort  of  skeleton  to  the  tumour  (715,  718). 

Tumours  commencing  in  the  medulla  or  in  the  cancellous  tissue  "  expand  the 
bone  before  them,"  as  it  is  said— that  is,  layer  by  layer  the  bone  is  destroyed  inter- 
nally by  the  pressure  of  the  tumour,  whilst  at  the  same  time  new  layers  are  deposited 
from  the  periosteum.  The  destruction  usually  exceeds  the  new  production,  and 
consequently  after  some  time  the  shell  of  bone  becomes  so  thin  as  to  yield  when 
pressed  on,  and  to  give  the  peculiar  sensation  known  as  "egg-shell  crackhng." 
Ultimately  the  shell  becomes  perforated  in  many  parts,  and  at  these  spots  the 
umour,  freed  from  restraint,  grows  more  rapidly  (771). 


(a)  The  osseous  tissue  itself  not  invaded  by  the  disease. 

762.  A-  lower  jaw,  the  anterior  part  of  which  has  become  misshapen  in  consequence 
of  the  long-continued  pressure  of  an  erectile  tumour  of  the  tongue.  A  considerable 
part  of  the  alveolar  process  has  been  absorbed,  and  the  incisor  and  canine  teeth 
point  directly  forwards.  The  anterior  half  of  the  jaw,  as  is  evident  from  a  profile 
view,  is  depressed.  The  teeth,  which  have  been  displaced,  and  upon  which  the 
front  of  the  tongue  rested,  are  thickly  encrusted  with  tartar.  3268 

The  patient  was  a  raan  19  years  of  age.    Frequent  bleedings  occurred  from  ulcerated  parts  of 
the  surface  of  the  tumour,  which  was  ligatured.    Death  resulted  from  the  operation. 

(b)  The  osseous  tissue  implicated  in  the  disease. 

763.  P'lrt  of  the  right  side  of  a  skull,  in  which  almost  the  whole  of  the  petrous  and 
mastoid  portions  of  the  temporal  bone,  with  part  of  the  occipital  below  the  groove 
for  the  lateral  sinus,  have  been  destroyed  by  a  tumour  which  grew  within  the 
skull;  the  floor  of  the  external  auditory  meatus  has  also  been  destroyed.  The 
cancellous  tissue  thus  exposed  is  scarcely  altered  in  appearance ;  the  external 
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table  of  the  bones  arouBd  the  edge  of  the  opening,  which  is  bevelled  from  the 
inner  aspect,  is  perforated  by  minute  rounded  apertures.  3224 

The  patient  was  a  man,  20  years  of  age,  in  whom  the  first  symptoms  of  the  disease  were  pain 
in,  and  watery  discharge  from,  the  right  ear.  After  two  years  a  slight  pufliness  appeared 
behind  the  ear,  accompanied  by  giddiness,  unsteadiness  in  walking,  and  pain  in  the  back  of 
the  head  ;  these  syinptoms  increased,  the  sight  of  the  right  eye  being  also  gradually  lost. 
Fluctuation  was  felt  in  the  swelling  behind  the  ear  ;  a  puncture  was  made  into  it,  but  only  a 
small  quantity  of  bloud  escaped.  Finally  the  swi'lling  commenced  to  pulsate,  and  the  common 
carotid  artery  was  tied  by  Mr.  Syme,  in  consequence  of  its  compression  causing  the  pulsation 
to  cease.  The  symptoms  were  relieved  by  the  operation.  On  the  tenth  day,  however,  pul- 
sation returned,  and  a  swelling  appeared  in  the  ear.  The  patient  became  gradually  weaker 
and  at  last  comatose,  and  died  three  months  after  the  appearance  of  the  external  swelling, 
and  one  month  after  the  ligature  of  the  carotid,  both  sight  and  hearing  having  been  com- 
pletely lost  on  the  right  side. 

After  death  a  tumour  was  found  to  have  destroyed  the  right  side  of  the  base  of  the  skull, 
viz.  half  of  the  sphenoid  bone  (with  the  optic  nerve)  and  the  petrous  portion  of  the  temporal 
and  the  mastoid  process.  The  tumour  also  extended  down  the  neck  around  the  internal 
carotid  artery.  The  dura  mater  had  been  destroyed  ;  the  right  lobe  of  the  cerebellum,  which 
was  gelatinous  in  consistence  and  of  a  pale  straw-colour,  contained  a  cavity  about  as  large  as 
an  almond  and  filled  with  clear  fluid. 

764.  A  frontal  bone,  together  with  the  adjoining  parts  of  the  nasal,  superior 
maxillary,  and  ethmoid  bones,  sliovving  extensive  destruction  produced  probably  by 
the  invasion  of  the  osseous  tissue  by  a  rodent  ulcer  of  the  skin.  In  the  left  half 
of  the  frontal  bone,  extending  exactly  to  the  middle  line,  is  an  irregular  opening, 
measuring  4-5  cm.  by  8  cm.  The  edge  of  the  aperture  is  in  most  parts  thin  and 
formed  by  the  inner  table,  the  loss  of  substance  in  the  outer  table  and  diploe 
being  more  extensive,  so  that  around  the  opening,  for  a  distance  of  1  cm.  or 
more,  the  outer  surface  of  the  boue  is  rough  and  irregularly  pitted.  The  erosion 
of  the  outer  table  extends  downwards  to  the  internal  angular  process,  and  involves 
the  inner  half  of  the  upper  margin  of  the  left  orbit  and  the  adjacent  part  of  the 
nasal  process  of  the  left  superior  maxillary  bone.  Seen  from  within,  the  bone 
around  the  aperture  is  slightly  more  porous  than  natural. 

765.  The  bones  of  a  face,  with  the  adjoining  parts  of  those  forming  the  cranium.  In 
consequence  of  some  malignant  disease,  probably  squamous  carcinoma,  commencing 
m  the  soft  parts,  the  alveolar  portion  of  the  left  superior  maxilla  has  been  wholly 
destroyed,  and  the  antrum,  after  complete  destruction  of  its  floor,  opens  bv  a 
wide  triangular  aperture  into  the  mouth .  The  neighbouring  margin  of  the  palatine 
process  has  for  a  part  of  its  thickness  been  removed,  its  cancellous  tissue  beine 
opened  by  the  inward  spread  of  the  disease.  The  under  border  of  the  lower  iaw 
18  scalloped  and  deeply  pitted,  and  behind  the  situation  of  the  left  mental  foramen 
the  nesv  growth  has  penetrated  the  dental  canal.  The  cancellous  tissue  in  all 
these  situations  IS  uniformly  exposed.  Thin  patches  of  new  bone  have  been 
formed  on  the  inner  surface  of  the  lower  jaw  over  its  middle  and  left  side  and 
similar  bone  upon  the  outer  surface  of  the  left  ramus.  8253 

766.  A  skull  the  facial  part  of  which  has  been  extensively  destroyed,  probably  as  the 
result  of  a  tumour  occupying  the  nasal  foss».  The  nasal  bonesfthe  iS  processes 
of  he  superior  maxillary  bones,  the  internal  angular  processes  of  the  fronta'  the 
lachrymals  the  vomer,  the  greater  part  of  the  ethmoid,  and  the  infiior  tu^^^^^^^^^^ 
bones,  together  with  the  palatine  processes,  have  disappeared  On "1^^^  s  ,t  th! 
upper  jaw  13  pressed  backwards  into  the  form  of  a  Lt[en;d  plate  of  bLe  ^H 
wkch  the  malar  bone,  which  is  also  much  reduced  in  ste  and  preyed  fe  ard  ' 

openings  into  the  right  frontal  sinus  a^d  the  s^nSl  sinus        '  ^^^^ 
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80  th«t  ?>,  A^T.  °*  !^«^-Jer  of  the  lower  jaw  is  atrophied  and  everted 

tT.th     *    •  projected  almost  directly  forwards    The  remaiSnP 

4991 

^  nut^*£ro/l? '  ''r"''  ^  °f  the  pressure  of  a  large  tumour 

"^^Of  t^p'l.''^''r'  ^'"^f.*^''  ^"Sether  with  the  scapula  and  clavicle. 

oHcatPd  fZ^  'Y^P^'^J^^  before  the  growth  of  a  nmlignant  tumour,  which  has  in> 
p heated  Its  tructure  The  other  bones  are  exceedingly  atrophied  ;  the  upper  part 
of  the  scapula  is  coated  with  a  delicate  layer  of  minutely  porous  n^w  bone  4952 

768.  Parts  of  a  radius,  the  shaft  of  which  has  almost  wholly  disappeared  in  con- 
sequence probably,  of  the  growth  of  some  tumour  within  it.  Thi  portion  of  ils 
lower  end  shown  is  considerably  enlarged  by  the  lormation  of  new  bone  upon  it. 

1052 

769.  The  bones  of  a  left  hand.  A  considerable  part  of  the  outer  side  of  the  second 
metacarpal  bone,  and  a  portion  of  the  distal  extremity  of  the  first,  together  with 
the  proximal  half  of  the  first  phalanx  of  the  thumb,  have  disappeared  before  the 
growth  of  some  tumour  which  has  implicated  their  substance,  the  cancellous  tissue 
being  exposed.  -^g-^fj 

770.  A  left  femur,  the  whole  length  of  which  from  below  the  level  of  the  great 
trochanter  down  to  the  lower  extremity  has  been  greatly  distorted  by  the  growth 
of  a  large  tumour  within  the  shaft.  In  its  lower  half  the  latter  is  represented  bv 
an  irregular  spiral  column  of  bone  about  2  cm.  in  width ;  in  its  upper  half  the 
shaft  is  similarly  deformed,  but  irregular  flattened  processes  of  bone  project  from 
it  and  are  arranged  in  a  manner  which  suggests  that  they  surrounded  the  central 
tumour.  The  head  of  the  bone  is  unaltered,  but  the  neck  and  great  trochanter, 
although  not  expanded,  have  been  almost  completely  hollowed  out  by  an  extension 
of  the  growth  into  them.  The  lower  extremity  of  the  bone  is  normal.  The  length  of 
the  bone  is  much  diminished,  and  the  lower  extremity  is  rotated  outwards.  1050 

771.  A  longitudinal  section  of  the  lower  two-thirds  of  a  right  femur,  patella,  and 
upper  end  of  the  tibia.  By  the  growth  of  a  large  cystic  sarcomatous  tumour  within 
it  the  articular  extremity  of  the  femur  and  the  lower  part  of  its  shaft  have  been 
expanded  into  a  great  globe-like  shell  15  cm.  in  diameter;  in  several  situations 
this  is  perforated  with  large  irregular  fenestrae  ;  in  other  parts  it  is  much  thickened, 
in  some  places  measuring  more  than  1  cm.  The  patella  is  displaced  forwards,  and 
united  to  the  anterior  and  lower  part  of  the  osseous  shell,  upon  which  it  rests  ; 
the  latter  has  become  continuous  also  with  the  upper  surface  of  the  head  of  the 
tibia.  The  medullary  canal  of  the  femur  is  closed  by  a  layer  of  compact  bone, 
which  completes  the  continuity  of  the  shell  in  this  situation.  The  knee  is  slightly 
flexed.  4985 

This  specimen  illustrates  very  well  the  condition  called  "  expansion  "  of  bone  by  the  growth  of 
a  tumour  within  it.  The  original  substance  of  the  bone  is  really  absorbed  as  the  result  of  tl)o 
pressure  from  within,  and  new  osseous  tissue  is  formed  from  beneath  the  periosteum.  In  the 
subsequent  growth  of  the  tumour  this  is  in  turn  absorbed  and  replaced  by  a  new  layer.  By 
this  double  process  of  growth  and  absorption  the  femur  has  come  to  assume  its  present  form. 
At  parts  the  new  formation  has  been  in  excess  of  removal,  the  new  bone  being  thicker  even 
than  tlie  normal  wall  of  the  femur;  in  other  eiluations  formation  has  not  advanced  coni- 
mensurately  with  absorption,  and  here  thinly  edged  openings  of  various  -iizes  exist  in  the  new 
osseous  shell. 

772.  The  upper  three-fourths  of  a  right  fibula,  in  which  the  upper  end  and  adjoin- 
ing part  of  the  shaft  for  about  8  cm.  have  been  expanded  into  a  globular  shell 
by  the  formation  of  some  tumour  within  them.  The  expanded  portion  is  in 
places  very  thick  and  firm,  in  part,  apparently,  from  ossification  of  the  peripheral 
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portion  of  the  tumour  itself.  The  articular  surface  of  the  head  of  the  bone  is  still 
recognisable.  The  medullary  canal  is  closed  by  a  thick  mass  of  very  dense  osseous 
substance.  3110 

73.  An  irregularly  elliptical  portion  of  a  calvaria,  measuring  11  cm.  by  8  cm.  in 
in  its  two  chief  diameters.  The  narrow  extremities  of  the  piece  of  bone  are 
formed  by  sawn  surfaces  3-5  cm.  in  length.  Around  the  rest  of  its  margin  the 
specimen  preseuts  a  somewhat  irregular  border,  which  is  in  parts  sharp  and 
toothed,  and  in  others  thick  and  rounded,  and  in  almost  all  parts  covered  with  a 
layer  of  compact  bone  formed  as  the  result  of  healing.  From  the  outer  surface 
of  the  bone  rises  a  rounded  osseous  growth,  7  cm.  in  diameter,  around  more  than 
half  of  the  border  of  which  is  the  mark  of  a  deep  saw-cut.  The  surface  of 
the  bony  growth  is  in  parts  even,  and  in  others  marked  by  shallow,  slightly 
rough  depressions  ;  it  is  at  all  parts  formed  of  compact  bone,  which  is  very 
regularly  marked  by  small  rounded  openings,  giving  the  whole  a  cribriform  appear- 
ance. The  margins  of  the  tumour  shelve  off  gradually  on  to  the  surrounding 
surface  of  the  skull. 

On  the  inner  surface  of  the  specimen,  to  an  extent  corresponding  to  that  of  the 
tumour  externally,  the  inner  table  is  replaced  by  closely-set  bony  lamellae,  arranged 
vertically  to  the  surface,  and  ending  for  the  most  part  in  sharp  edges  or  points. 
Around  this  surface  the  inner  table  is  smooth  and  very  dense.  The  normal 
curvature  of  the  inner  aspect  of  the  bone  is  unaltered.  7517 

Eemoved  by  Mr.  Victor  Horsley  from  a  woman  aged  40,  who  suffered  from  epilepsy.  The 
patient  was  a  "bleeder,"  and  the  operation  was  performed  in  five  stages,  by  cutting  a  groove 
around  the  affected  portion  of  the  skull. 

774.  Part  of  an  irregularly  circular  portion  of  a  skull,  7-5  cm.  in  diameter,  removed 
by  operation  from  the  right  fronto-parietal  region.  The  margin  of  the  bone  is 
marked  by  five  semicircular  notches,  and  between  these  by  sawn  surfaces.  The  outer 
surface  of  the  bone  is  considerably  raised  above  the  normal  level,  and  a  section 
shows  that  at  its  centre  the  bone  has  a  thickness  of  22  ram.,  the  thickness 
gradually  diminishing  from  the  centre  of  the  specimen  until  at  its  border  the  bone 
is  at  most  parts  not  thicker  than  natural.  The  outer  surface  of  the  bone  is  nearly 
covered  with  a  firmly  adherent  fibrous  layer,  and  where  this  is  absent  the  bone  is 
seen  to  be  dense  and  marked  by  minute  openings.  The  section  of  the  thickened 
bone  shows  it  to  be  uniformly  dense  in  structure,  all  distinction  between  the  tables 
and  diploe  having  disappeared.  The  inner  table  is  normal  in  the  greater  part  of 
Its  extent,  but  m  the  centre  of  the  specimen  the  inner  surface  of  the  bone  is 
slightly  raised,  and  in  this  situation  the  inner  table  is  wanting,  and  a  thin  layer  of 
r-^'',*''^'',^''  mtimately  adherent  to  and  appears  to  invade  the  deepest  part 
or  the  thickened  bone.  ^  8058 

Microscopic  Structure.-A  section  of  the  thickened  bone  shows  that  the  trabecular  are  thick 
and  the  intervening  spaces  small.    In  the  deepest  part  of  the  bone  the  spaces  are  filled  w  t h 

into  the  GreatNorthern Central  H^pital  under  the  ca^^^^^^^^^^ 

s^;;t£i^f:^i:ti;nt^;tra^^ 

and  a  month  after  tht  first  operation^ir;o  tn^orboue  ™ved' i^nr^" 
removed  by  the  use  of  a  trephine  and  saw.    Tlie  outer  s-So^of  he  dur  ^  „  r.:^''°""'" 
in  a  soft  irregular  growth  Ihich  was  not  removed.    Wl^    ac^ni Uc^  ^        T  1 
later  the  patient  was  nearly  blind  and  there  was  atrophy  of  bo     o  1 L  d^cs     At  the  if  f 
the  operation  there  was     pro.ninent  swelling  present  ncr  a  bo  w  nvuS  nnrf  °^ 

kf  side  of  ^7'  'lo^Pit:.!  two  fi.loecurred:  ^.o^^^ZZ  b  g  n  i  g  T'the 

lett  s  deof  the  face  and  spreadmg  to  the  left  arm,  left  leg,  and  rieht  •irm      T^/  u 
operation  was  attempted.    (Mr.  Godlee's  Case-books,  1898,  vol.  i.  p.  54.)  ^""'^^^^ 
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INJUEIES  AND  DISEASES  OF  JOINTS. 


Semes  1.— DISLOCATIONS. 

According  to  their  causation,  dislocations  are  divided  into  :— 
Traumatic— occumug  in  a  healthy  joint  as  the  result  of  mechanical  violence 
(800). 

Sjmitaneous  or  Pathological— in  which  the  dislocation  occurs  in  a  diseased  joint, 
usually  as  the  result  of  some  slight  injury,  which  would  have  been  insufficient  to 
dislocate  a  healthy  articulation.  The  most  important  conditions  which  lead  to 
spontaneous  dislocation  are  softening  of  the  ligaments  and  destruction  of  the 
articular  surfaces  (775)  ;  distension  of  the  joint  with  serous  or  purulent  effusions  ; 
and  the  formation  of  bony  or  cartilaginous  outgrowths  displacing  the  bones. 

Congenital— due  to  arrest  of  development  of  the  articular  surfaces,  or  possibly 
sometimes  to  injury  or  disease  of  the  joint  before  birth. 

Dislocations  are  also  divided  into  Complete,  in  which  the  articular  surfaces  are 
completely  separated  one  from  the  other  (801) ;  and  Partial,  in  which,  although 
displaced,  some  parts  of  the  articular  surfaces  are  still  in  contact. 

As  in  the  case  of  fractures,  traumatic  dislocations  are  divided  into : — 

Simj)le  or  closed — when  the  injury  is  unaccompanied  with  any  wound  of  the  soft 
parts  communicating  with  the  surface. 

Compound  or  open — when  the  injured  joint  communicates  with  the  surface  by  a 
wound  (795). 

Complicated — when  the  displacement  is  associated  with  some  important  injury  to 
the  neighbouring  structures,  as,  for  instance,  when  one  or  both  of  the  displaced 
bones  are  also  fractured. 

In  a  recent  dislocation  it  will  be  seen  that  the  ligaments  uniting  the  two  bones 
are  more  or  less  torn,  and  in  many  cases  the  surrounding  muscles  are  also 
lacerated.  The  position  of  the  displaced  bone  is  determined  partly  by  the  direction 
in  which  the  force  has  been  applied  to  it,  and  partly  by  the  direction  in  which  ir. 
is  pulled  by  the  muscles  attached  to  it. 

In  an  old  unreduced  dislocation  various  changes  occur  both  in  the  joint  itself  and 
in  the  surrounding  structures.  The  hollow  articular  cavity  becomes  shallow  and 
flattened,  partly  by  absorption  of  its  prominent  margins  and  partly  by  filling  up  from 
the  bottom  (777).  The  displaced  articular  head  undergoes  more  or  less  alteration 
in  shape  (788),  and  an  imperfect  new  articular  cavity  is  formed  to  receive  it  in  its 
new  situation.  This  is  accompHshed  by  the  formation  of  a  rim  of  new  osseous 
tissue  around  the  part  of  any  bone  against  which  the  displaced  articular  extremity 
may  rest  (776).  New  ligamentous  tissue  is  formed  to  hold  the  bone  in  its  abnormal 
position,  and  is  usually  intimately  connected  with  the  surrounding  structures. 
The  cartilage  disappears  from  both  articular  surfaces,  being  replaced  by  dense  fibroid 
tissue,  which  mav  form  firm  adhesions  to  surrounding  structures,  as  vessels,  nerves, 
&c.  In  the  centre  of  the  new  articular  cavity  the  fibroid  tissue  may  be  wanting, 
and  the  bone  may  become  excessively  smooth,  hard,  and  polished^^and  the  same 
change  may  occur  on  the  corresponding  part  of  the  displaced  bone  (777). 

775  A  right  hip-bone,  with  the  upper  part  of  the  femur,  in  \\hich  dislocation  of 
the  hip  had  resulted  from  disease  of  the  joint.  The  head  ot  the  femur  is  quite 
flat  above,  its  articular  surface  looking  almost  wholly  upwards.  Tlie  uexy  surface 
is  irregular ;  in  places  its  cancellous  tissue  is  open,  but  (len.<e  and  hard ;  m  others 
the  cancellous  spaces  are  occupied  by  osseous  substance  of  great  density ;  and  in 
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one  situation  there  is  a  small  eburnated  spot.    The  sui'face  of  the  compact  tissue 
of  the  neck  has  been  destroyed  by  more  recent  ulceration  as  far  as  the  attach- 
ment of  the  capsule;  beyond  the  hmits  of  the  capsule  soft  spongy  bone  of  recent 
formation  in  many  places  exists  on  the  shaft  of  the  femur.    The  acetabulum  is 
increased  in  size,  and  for  the  most  part  its  surface  is  ulcerated,  the  cancellous 
spaces  of  the  bone  being  widely  open,  but  near  the  posterior  margin,  and  also  in 
front,  a  small  fragment  of  the  original  siu-face  remains ;  both  these  portions  are 
eburnated.    The  head  of  the  femur  was  dislocated  on  to  the  external  surface  of 
the  ilium  above  and  behind  the  acetabulum  ;  the  bone  upon  which  it  rested  is 
scarcely  changed,  but  a  ridge  of  osseous  substance  has  been  formed  above,  appa- 
rently to  reproduce  an  articular  cavity.    Irregular  nodular  masses  of  new  bone 
have  also  been  formed  above  the  anterior  inferior  iliac  spine,  and  from  that  point 
on  to  the  iho-pectineal  eminence,  and  a  thin  layer  of  new  bone,  part  of  which  has 
become  compact,  lines  the  iliac  fossa,  and  extends  downwards  over  the  inner  aspect 
of  the  bone  corresponding  to  the  position  of  the  acetabulum.    In  the  recent  state 
the  acetabulum  was  partly  filled  with  "  pultaceous  matter."  4752 
The  history  is  vague  and  uncertain.    The  patient's  wife  stated  that  he  had  enioved  good  health 
till  eleven  weeks  before  death,  when  he  had  an  attack  of  "  rheumatic  fever,'"  the  hin-ioint 
becoming  then  first  affecfed.    She  stated,  also,  that  the  dislocation  had  taken  place  sk  weeks 
before  bis  death,  whilst  she  was  assisting  him  out  of  bed,  and  that  before  that  he  could  walk 
An  abscess  formed  over  the  region  of  the  hip-joint,  for  which  he  was  admitted  under  Sir  John 
Jirichsen  s  care    He  died  of  adynamic  pneumonia.    It  is  probable  that  the  head  of  the  bone 
Had  been  altered  m  shape,  possibly  in  consequence  of  rheumatoid  arthritis,  previouslv  to  the 
acute  attack  of  inflammation  which  led  to  the  dislocation.  -  «viousiy  to  me 

776.  Part  of  a  left  hip-bone,  upon  the  iliac  portion  of  which  the  upper  end  of  the 
tern ur  has  at  some  time  been  dislocated.  In  the  situation  noticed,  and  immediately 
above  the  acetabulum,  a  new  articular  cavity  has  been  formed,  in  part  by 
absorption  of  the  natural  bone  and  in  part  by  the  formation  of  a  prominent  vmh 
ot  new  osseous  tissue  around  the  new  articular  surface.  The  surface  of  this 
r  f  P^r<^  smooth  and  dense,  and  before  maceration  was  probably 
ontrttpJ  n'>'?  "K"''^  elose_  fibroid  tissue.  The  acetabulum  itself  is  deep^ 
jKmtracted  and  oval  m  form ;  its  interior  is  lined  with  a  thin  compact  osseoiis 

^    '  3043 

'^'^hn^t-  ^'"^'^Ttl  f  sliowiug  changes  which  have  followed 

tinw"''    .i^''^^''^^'"-,  ''''^^'^  °f  the  left  ilium,  above  Xe 

acetabumm  there  is  an  almost  circular  area,  about  5  cm.  in  diameter  sli^htlv 
lower  han  the  bone  around,  and  surrounded  by  a  low  slender  boX  of  new  bone^ 

Ltth  bZd'rarour^        "  T^'"  ^^^^  "^^-g-       '"^^  great  s  iX 

notcii  Dehincl  to  about  2  cm.  from  the  anterior  inferior  iliac  spine  in  front  md 

noS  ^LtS'wi'^'brtv'  ^r'"""  "'""S^^  "^'J  to  those 

:SrtSr'  evidence  of  the  4„atio„  ot  a  new  l^S^^  ^^^IZX 

3046 


Dislocations  op  the  Spinal  Column 
dislocations  of  the  Spine  (p  34-)  Tractures  and  Practure- 
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Dislocations  of  the  vertebrsB  unaccompanied  by  fracture  are  very  rare.  "When  met 
with  they  are  generally  in  the  lower  part  of  the  cervical  region,  and  the  displace- 
ment is  usually  such  that  the  head  with  the  upper  vertebrae  is  carried  forwards, 
whilst  the  low  er  articular  processes  of  the  vertebra  above  Ihe  Une  of  displacement 
are  locked  in  the  upper  notches  of  the  vertebra  below  (779). 

Lateral  or  even  backM'ard  displacement  may,  however,  occur.  Dislocation  may 
also  occur  between  the  atlas  and  axis,  the  former  being  usually  displaced  forwards 
with  or  without  fracture  of  the  odontoid  process  (778) ;  dislocation  has  also  been 
met  with  between  the  atlas  and  the  occipital  bone. 

Dislocation  is  exceedingly  rare  in  the  dorsal  region,  and,  except  in  association  with 
fracture,  has  never  been  met  with  in  the  lumbar  region. 

778.  Two  wax  models,  giving  an  upper  and  a  lower  view  of  a  complete  dislocation  of 
the  atlas  forwards  and  to  the  right  side,  after  fracture  of  the  odontoid  process  of 
the  axis.  The  arch  of  the  atlas,  which  is  wanting,  was  also  transversely  frac- 
tured through  its  pedicles.  2509 

From  a  man,  aged  32,  who  fell  ofiF  a  hayrick  on  to  the  back  of  his  head.  He  was  stunned,  but 
was  soon  able  to  walk  home.  His  only  complaint  was  a  feeling  of  stiffnees  in  the  neck. 
Between  three  and  four  weeks  later  he  was  examined  by  Mr.  Benjamin  Phillips,  F.R.S.,  who 
found  swelling  and  tenderness  over  the  second  cervical  vertebra,  which  he  regarded  as  due  to 
"  chronic  inflammation  of  a  scrofulous  character."  Treatment  consisted  of  rest  and  the  appli- 
cation of  leeches,  and  afterwards  in  the  use  of  issues.  Many  weeks  later  there  was 
thickness  of  the  voice  and  slight  dilBculty  in  swallowing,  and  examination  of  the  pharynx 
showed  the  presence  of  a  projection  at  the  level  of  the  2nd  cervical  vertebra.  Death  occurred 
nearly  a  year  after  the  accident  from  general  anasarca  following  an  attack  of  pleurisy.  "  The 
condyles  of  the  occiput  still  rested  upon  the  articulating  surfaces  of  the  atlas."  The  displaced 
portion  of  the  atlas  was  firmly  ankylosed  to  the  axis,  and  the  absence  of  pressure  upon  the 
spinal  cord  depended  upon  the  displacement  of  the  detached  odontoid  process  forwards  with 
the  atlas.    (Trans.  Eoyal  Medical  and  Ohirurgical  Society,  vol.  xx.  1836,  p.  78.) 

779.  The  vertebree  of  the  cervical,  with  the  first  of  the  dorsal  region.  The  fifth 
cervical  vertebra  has  been  dislocated  forwards  from  the  sixth,  its  lower  articular 
processes  lying  locked  in  the  upper  notches  of  the  sixth  cervical  vertebra,  in  which 
situation  the  sixth  pair  of  spinal  nerves  must  have  been  firmly  compressed; 
as  the  result  of  the  displacement  the  spinal  canal  is  considerably  encroached 
upon.  3606 

From  a  man  who  fell  down  stairs  whilst  carrying  a  sack  of  flour.  He  was  taken  up  insensible, 
and  died  soon  after  he  was  taken  to  the  hospital.  The  dislocation  is  at  a  point  below  the 
exit  of  the  nerves  of  the  cervical  plexus,  hence  the  parts  supplied  by  these  nerves,  including 
the  diaphragm,  must  have  escaped  paralysis. 

780  An  axis  with  the  four  succeeding  vertebrae.  The  fourth  cervical  vertebra  has 
been  dislocated  forwards,  its  lower  articular  processes  lying,  as  in  the  preceding 
specimen,  within  the  upper  notches  of  the  vertebra  next  below.  The  arches 
of  the  vertebras  have  been  removed  to  display  the  spinal  cord,  the  substance 
of  which  appears  to  have  been  crushed  at  the  seat  and  in  the  neighbourhood  ot 
the  displacement. 

In  this  specimen  the  cord  is  injured  above  the  origin  of  the  phrenic  nerve,  and  there  would  have 
resulted,  in  consequence,  complete  paralysis  of  all  the  muscles  of  respiration,  leadmg  to  almost 
instantaneous  death. 
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Dislocations  op  the  Joints  op  the  Upper  Limb. 
Dislocations  of  the  Sterno-clavicular  and  Acromio-clavicular  Joints. 

The  sternal  end  of  the  clavicle  may  be  dislocated  forwards — often  with  a  slight 
displacement  upwards  or  downwards  (781) — or  much  more  rarely  backwards. 

Dislocation  of  the  acromial  end  of  the  clavicle  upwards  is  not  uncommon ; 
dislocation  downwards  is  exceedingly  rare. 

781.  Plaster  cast  of  the  upper  portion  of  a  thorax,  with  parts  of  the  left  shoulder 
and  root  of  the  neck,  showing  a  dislocation  of  the  sternal  end  of  the  clavicle 
forwards  upon  the  manubrium  sterni.  In  consequence  of  the  displacement  of  the 
clavicle  the  clavicidar  portion  of  the  steruo-mastoid  is  very  evident  at  the  root  of 
the  neck,  and  the  supraclavicular  fossa  is  increased  in  extent. 


Dislocations  of  the  Shoulder-joint. 

The  humerus  may  be  dislocated  forwards  and  inwards  beneath  the  coracoid 
process — subcoracoid  dislocation  (782),  or  beneath  the  clavicle—subclavicular  dis- 
location ;  downwards  beneath  the  glenoid  cavity— subglenoid  dislocation  (783);  or 
backwards  beneath  the  spine  of  the  scapula — suiaspinous  dislocation  (785). 

The  most  important  signs  which  are  common  to  all  dislocations  of  the  shoulder 
are  :— (1)  Flattening  of  the  shoulder  and  undue  prominence  of  the  acromion 
(782);  J2)  limitation  of  movement;  (3)  increase  in  the  vertical  measurement  of  the 
axilla  (783)  ;  and  (4)  abduction  of  the  arm.  The  varieties  differ  in  (1)  the  effect  on 
the  length  of  the  limb ;  (2)  the  direction  of  the  long  axis  of  the  arm  (785) ;  and 
(3)  the  position  of  the  prominence  caused  by  the  displaced  head  of  the  humerus 
(782,  785). 

782.  Plaster  cast  of  a  left  shoulder,  with  the  adjoining  parts.  About  4  cm. 
below  the  clavicle  and  5  cm.  to  the  inner  side  of  the  acromion  is  a  smooth 
globular  swelling  formed  by  the  head  of  the  humerus,  which  has  been  dislocated 
forwards  to  the  inner  side  of  the  coracoid  process,  but  is  separated  by  a  considerable 
mterval  from  the  lower  border  of  the  clavicle.  The  deltoid  is  flattened  or 
even  slightly  depressed,  in  the  situation  naturally  occupied  by  the  upper  'end 
ot  the  humerus.  The  arm  is  considerably  abducted.  The  pressure  of  the  dis- 
placed bone  upon  the  axillary  vessels  is  shown  by  the  fulness  of  the  cephaUc  vein. 

40  i 

783.  Plaster  cast  of  a  right  shoulder,  in  which  the  head  of  the  humerus  was  dis- 
located downwards  into  the  axilla  (subglenoid  dislocation).  The  acromion  is  more 
prominent  than  natural  but  there  is  no  obvious  protrusion  of  the  parts,  either 
in  rout  of  or  behind  the  shoulder;  the  lower  border  of  the  anterior  fold  o  the 
axilla  13  somewhat  further  removed  from  the  clavicle  than  on  the  opposite  side. 

784.  Plaster  cast  of  the  left  shoulder  from  the  same  person. 

785.  Plaster  cast  of  a  right  shoulder  and  the  adjoining  parts.  Behind  the  situation 
of  the  acromion  and  below  the  outer  end  of  the  spine  of  the  scapula  s  a 
rounded  prominence,  resulting  from  a  dislocation  of  the  upper  end  of  the  humerus 
backwards  upon  the  body  of  the  scapula  (subspinous  dislocation)  the  narH 
mmediately  below  the  acromion  are  markedly  depressed.  To  the  iL'nei  side  of 
the  acromion  and  a  short  distance  below  the  clavicle  the  coracoid  process  L  nkinl 
recognizable.    The  spine  is  considerably  bent  forwards.  ^  ^ 
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786.  A  scapula  and  clavicle,  the  former  exhibiting  changes  resulting  from  a  dislo- 
cation of  the  head  of  the  humerus,  which  has  remained  unreduced.  The  margins 
of  the  glenoid  fossa  have  become  smoothly  rounded  by  absorption,  its  cartilage 
has  disappeared,  and  in  places  new  boue  has  been  formed  upon  it  so  as  to  render 
it  uneven ;  and,  as  an  articular  cavity,  the  fossa  has  ceased  to  exist.  Both  the 
bones  are  wasted  from  disuse.  2005 

787.  A  scapula,  in  which  the  coracoid  process  has  been  rendered  on  its  lower 
surface  evenly  concave  so  as  to  form  part  of  an  adventitious  socket,  after  a 
dislocation  of  the  humerus,  which  has  remained  unreduced.  The  bone  in  the 
situation  noticed  is  deeply  pitted  as  if  worm-eaten,  and  its  surface  polished. 
Irregular,  overhanging,  nodulated  masses  of  bone  have  been  formed  both  upon 
and  around  the  glenoid  fossa.  392 

The  dislocation  may  have  happened  in  consequence  of  changes  in  the  joint  resulting  from 
rheumatoid  arthritis. 

788.  Plaster  cast  of  the  bones  entering  into  the  formation  of  a  right  shoulder-joint. 
The  shape  of  the  glenoid  cavity  and  of  the  head  of  the  humerus  has  been  altered 
as  the  result  of  an  unreduced  subcoracoid  dislocation.  The  anterior  part  of  the 
glenoid  fossa  has  been  worn  away  so  that  its  border  has  been  rendered  quite 
straight.  A  corresponding  alteration  has  occurred  in  the  posterior  part  of  the 
head  of  the  humerus,  which  presents  a  flat  surface  as  though  a  thick  slice  had 
been  removed  from  the  bone  ;  this  surface  lay  in  contact  with  the  anterior  border 
of  the  glenoid  fossa  and  the  front  of  the  neck  of  the  scapula.  6970 


Dislocations  of  the  Elbow-joint. 

The  most  common  dislocation  of  the  elbow-joint  is  that  in  which  the  upper 
extremities  of  the  radius  and  ulna  are  displaced  backwards  (792),  whilst  as  varieties  of 
the  backward  displacement  inward  or  outward  dislocations  are  occasionally  met  with 
(793).  Dislocations  of  both  bones  forwards  •wdthout  fracture  of  the  olecranon  is 
almost  unknown.  The  most  common  dislocation  of  one  bone  only  is  that  of  the 
head  of  the  radius  forwards  (790).  Dislocation  of  the  ulna  alone  in  a  backward 
direction  may  occur,  or  the  ulna  and  radius  may  simultaneously  be  displaced  in 
opposite  directions,  the  ulna  backwards  and  the  radius  forwards  (789). 

789.  Plaster  cast  of  the  left  elbow  of  a  boy,  fourteen  years  of  age,  showino:  appear- 
ances due  perhaps  to  a  dislocation  of  the  upper  end  of  the  ulna  backwards  and  of 
the  radius  forwards.  The  olecranon  is  unnaturally  prominent,  and  above  it  is  a 
wide  shallow  depression,  resulting  from  the  displacement  of  the  ulna  backwards. 
The  forearm  is  almost  fully  extended,  semipronated,  and  slightly  bent  inwards. 
In  this  position  of  the  parts  the  inner  condyle  of  the  humerus  is  situated  almost 

-  in  the  same  transverse  plane  as  the  olecranon.  There  is  a  shallow  depression  in 
the  proper  situation  of  the  head  of  the  radius,  and  the  front  of  the  elbow  on  the 
outer  side  is  fuller  than  natural. 

790  Plaster  cast  of  the  forearm  and  hand  with  the  lower  part  of  the  upper  arm,  of 
a  child  in  which  the  head  of  the  radius  was  dislocated  upwards  on  the  front  of 
the  humerus.  In  the  natural  situation  of  the  head  of  the  radius  there  is  a  deep 
depression,  and  the  parts  on  the  front  and  outer  side  of  the  elbow  are  fuller  than 
natural  The  cast  has  been  taken  with  the  elbow  flexed  as  far  as  the  altered 
relations  of  the  parts  permitted,  the  angle  of  extreme  flexion  being  exactly  a 
right  angle  ;  in  this  position  the  liead  of  the  radius  lies  against  the  lower  part  of 
the  humerus  immediately  above  the  capitellum. 

791  Plaster  cast  of  the  corresponding  parts  of  the  opposite  hmb  of  the  same 
patient,  the  forearm  being  flexed  to  the  full  natural  extent ;  the  angle  of  flexion  is 
about  45°. 
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792.  The  bones  of  an  elbow-joinfc,  in  which  a  backward  dislocation  of  the  radius 
and  ulna  has  at  some  time  occurred,  the  dislocation  remaining  unreduced.  The 
coronoid  process  of  the  ulna,  smoothly  rounded,  rests  on  the  back  of  the  trochlea 
of  the  huuierus,  which  is  correspondingly  hollowed  to  receive  it.  Behind  the 
head  of  the  radius  a  pointed  process  of  new  bone  has  been  formed  upon  the 
humerus,  which  would  prevent  further  backward  displacement  of  the  radius. 
The  lower  end  of  tlie  humerus  is  greatly  altered  in  shape,  its  trochlear  portion 
being  almost  entirely  wanting ;  the  inner  condyle  is  much  less  prominent  than 
natural. 

793.  Piaster  east  of  a  right  elbow,  showing  the  deformity  resulting  from  dislocation 
of  the  bones  of  the  forearm  backwards  and  inwards.  The  most  noticeable  features 
are  the  increased  width  of  the  elbow,  the  undue  prominence  of  the  external 
condyle,  the  presence  of  a  deep  hollow  in  the  natural  position  of  the  internal 
condyle,  and  lastly,  the  marked  projection  formed  by  the  olecranon  on  the  inner 
and  posterior  aspect  of  the  joint,  above  which  is  a  vertical  ridge  corresponding  to 
the  inner  border  of  the  tendon  of  the  triceps. 

The  dislocation  resulted  from  a  fall  on  the  arm  many  years  previously.    Complete  extension  of 
the  elbow  was  impossible  ;  passive  pronation  and  supination  were  free. 

794.  The  lower  end  of  a  right  humerus,  together  with  the  forearm  bones.  The  upper 
extremity  of  the  radius  is  dislocated  backwards,  and  the  bone  lies  in  a  position  of 
extreme  pronation.  The  head  of  the  radius  is  shrunken,  and  lies  on  the  outer 
border  of  the  great  sigmoid  cavity,  and  presents  a  small  articular  surface  which 
plays  against  the  humerus.  For  a  distance  of  7  cm.  the  upper  end  of  the 
radius  is  firmly  ossified  to  the  corresponding  part  of  the  ulna.  The  latter  occupies 
its  normal  position,  and  the  only  noticeable  change  in  the  lower  end  of  the 
humerus  is  the  small  size  of  the  capitellum.  Below  the  level  at  which  the  two 
bones  are  fused  the  ulna  is  markedly  atrophied,  whilst  the  radius  appears  to  be 
stouter  than  natural. 

There  is  no  history  to  the  specimen. 


Dislocations  of  the  Wrist-joint  and  Carpus. 

Dislocations  of  the  wrist-joint  are  exceedingly  rare,  and  most  commonly  are 
complicated  with  fracture  of  the  lower  end  of  the  radius  or  of  the  styloid  process 
of  the  ulna,  in  which  case  the  dislocation  may  be  compound  (795).  A  simple 
uncomplicated  dislocation  of  the  carpus  may,  however,  occur  backwards,  or  still  more 
rarely  forwards  (797).  Dislocatious  of  the  individual  carpal  bones  are  also  exceedingly 
rare,  the  most  common  being  a  displacement  of  the  os  magnum  backwards. 

795.  The  lower  part  of  a  right  forearm  and  hand,removed  by  amputation  for  compound 
dislocation  of  the  wrist,  associated  with  fracture  of  the  lower  end  of  the  radius  and 
ulna.  _  Across  the  posterior  aspect  of  the  limb,  above  the  level  of  the  wrist-ioint 
there  IS  a  nearly  transverse  wound  nearly  10  cm.  in  length.  In  its  inner  half  the 
wound  gapes  widely,  and  through  it  parts  of  the  lower  extremities  of  the  forearm 
bones  project  for  a  distance  of  2-5  cm.  The  projecting  part  of  the  ulna  includes 
1  ?  T  i!!,""  ^^^lo;^^^  extremity  except  the  styloid  process,  which  has  been 
detached  through  its  base.  The  projecting  portion  of  the  radius  is  represented  by 
the  lower  end  of  the  shaft,  which  has  been  completely  separated  by  an  oblique 

extremity.    The  hand  is  carried  forwards  to  a  right 

angle  with  the  forearm. 

^7XtJ1Z\''^f  ^^'7^^  fell  down  a  flight  of  stairs.    The  dislocation  havin/beln 
reduced,  the  wound  was  closed  with  sutures.    Cellulitis  of  the  limb  followed,  and  on  the 
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second  day  the  patient  was  sent  to  U.  0.  H.  Two  days  later  Mr.  Hoath  performed 
amputation  below  the  elbow  Death  occurred  five  days  alter  the  operation  TKatSS 
waa  constantly  dehriom,  and  tlie  temperature,  which  varied  between  102°  and  103°,  rose  to 
106  before  death  The  tissues  around  the  seat  of  injury  were  infiltrated  with  a  thin, 
brownish  foul-smelhng  fluid  and  pus  escaped  from  the  medullary  cavity  of  the  radius 
(Mr,  Heath's  Case-books,  1897,  vol.  i.  p.  430.)  j  "   >■  <=  lamus. 

796.  Plaster  cast  of  the  hand  and  forearm,  from  a  case  in  which  a  dislocation 
occurred  either  at  the  articulation  between  the  first  and  second  rows  of  carpal 
bones,  or  at  the  carpo-metacarpiil  articulation.  There  is  a  marked  rounded  dorsal 
prominence  in  the  position  of  the  carpus,  and  a  palmar  prominence  corresponding, 
so  far  as  can  be  detected  from  the  cast,  to  the  base  of  the  metacarpal  bones. 

797.  Plaster  cast  of  the  lower  half  of  a  right  forearm,  with  part  of  the  hand,  from  a 
patient  in  whom  the  wrist  had  been  dislocated  for  twenty  years,  the  displacement 
having  occurred  forwards.  The  articular  ends  of  the  'radius  and  ulna  project 
prominently  beyond  and  above  the  carpus.  The  ends  of  the  bones  appear  to  have 
undergone  some  alteration  in  shape  and  are  rounder  than  natural,  but  they  are 
clearly  traceable  and  preserve  their  proper  mutual  relations.  The  wrist  is  slightly 
flexed  and  the  tendons  of  the  flexor  carpi  ulnaris  and  palmaris  longus  stand  out 
prominently  on  the  front  of  the  joint.  4147 


Dislocations  of  the  Phalanges. 

The  most  important  of  these  is  the  dislocation  of  the  first  phalanx  of  the  thumb 
bac'kv\'ards  (798).  It  derives  its  interest  from  the  great  difficulty  often  experienced 
in  reducing  it. 

Dislocations  of  the  second  phalanx  from  the  first  (799),  or  the  ungual  phalanx 
from  the  second,  occasionally  occur. 

798,  Plaster  cast  of  a  right  hand,  showing  the  configuration  of  the  parts  after  a  dis- 
location of  the  first  phalanx  of  the  thumb  backwards  upon  the  metacarpal  bone. 
The  first  phalanx  is  over-extended  so  as  to  form  almost  a  right  angle  wdth  the 
metacarpal  bone,  upon  the  neck  of  which  it  rests  ;  the  terminal  phalanx  is  semi- 
flexed. The  rounded  prominence  of  the  head  of  the  metacarpal  bone  is  readily 
distinguishable  in  front  of  the  dislocated  phalanx.  The  ball  of  the  thumb  is 
flattened  from  the  lower  ends  of  the  short  muscles  having  been  carried  backwards 
with  the  base  of  the  displaced  phalanx,  the  head  of  the  metacarpal  bone  projecting 
forwards  between  them. 

799.  Plaster  cast  of  a  left  band,  iu  which  the  second  phalanx  of  the  middle  finger 
had  remained  dislocated  on  the  pahnar  surface  of  the  first  for  three  months.  The 
interphalangeal  joint  is  slightly  flexed,  the  lower  part  of  the  finger  being  also 
twisted  outwards. 

The  unnatural  prominence  of  the  head  of  the  first  phalanx  and  the  shallow 
depressed  space  below  it  remain  to  mark  the  nature  of  the  injury. 


Dislocations  op  the  Joints  of  the  Lowee  Limb. 

Dislocations  of  the  Hip-joint. 

Dislocations  of  the  hip-joint  are  divided  into  regular  dislocations— iu  which  some 
part  at  least  of  the  ilio-femoral  ligament  remains  intact,— and  irregular  dislocations, 
in  which  the  ilio-femoral  ligament  is  completely  torn.  The  regular  dislocations 
are  divided,  according  to  the  direction  in  which  the  head  of  the  femur  passes. 
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into:— (1)  dislocation  backwards,  the  head  of  the  bone  passing  above  or  below  the 
tendon  of  the  obturator  internus  (800)  ;  (2)  dislocation  downwards  on  to  the  thyroid 
foramen  (801);  and  (3)  dislocation  forwards  on  to  the  pubic  bone.  u  • 

In  dislocations  of  the  upper  extremity  of  the  femur  backwards  the  hmb  is 
inverted,  and  there  is  a  varying  degree  of  flexion  and  adduction  with  shortening. 
In  the  dislocations  forwards  or  downwards  the  limb  is  abducted  with  a  varying 
degree  of  flexion  and  eversion;  in  the  pubic  dislocations  the  limb  is  shortened,  but 
in  the  thyroid  dislocations  there  may  be  considerable  apparent  lengthening. 

800.  The  bones  entering  into  the  formation  of  a  right  hip-joint,  together  with 
some  of  the  surrounding  muscles,  showing  a  dislocation  of  the  head  of  the  femur 
backwards  below  the  tendon  of  the  obturator  internus.  The  femur  is  flexed, 
adducted,  and  rotated  inwards,  and  its  head  rests  on  the  bone  between  the 
posterior  border  of  the  acetabulum  and  the  tuber  ischii.  The  great  sciatic  nerve 
bas  been  drawn  inwards  in  order  more  completely  to  expose  the  head  of  the 
bone.  The  ligamentam  teres  is  torn  almost  completely  through,  a  piece  of  glass- 
rod  being  placed  beneath  the  small  band  which  alone  remains  intact.  Above  the 
neck  of  the  femur  is  a  bony  fragment  which  has  been  detached  from  the  border 
of  the  acetabukim,  and  remains  in  connection  with  the  capsule.  Immediately 
below  the  head  of  the  bone  is  the  quadratus  femoris,  the  upper  border  of  which 
is  shghtly  lacerated.  The  inferior  gemellus  is  entirely  torn  through.  Above  the 
dislocated  head  lie  the  obturator  internus  and  superior  gemellus,  which  are  intact. 
The  laceration  of  the  pyriformis  was  probably  produced  in  preparing  the  spe- 
cimen. 5938 

From  a  man,  aged  55,  wlio,  whilst  getting  into  a  railway-carriage,  fell  between  the  footboard 
and  the  platform.  He  was  admitted  into  U.  0.  H.  in  a  condition  of  severe  shock  and  suflfering 
from  an  extensive  smash  of  the  left  thigh  and  leg.  There  was  a  dorsal  dislocation  of  the 
right  hip,  and  grating  could  be  felt  about  the  upper  part  of  the  femur.  Amputation  was 
performed  through  the  left  thigh ;  reduction  of  the  dislocation  of  the  hip  was  effected  by 
Bigelow's  method  ;  death  occurred  a  few  hours  after  the  operation.  There  was  extensive 
extravasation  of  blood  about  the  inner  part  of  the  right  knee  ;  the  internal  lateral,  posterior 
crucial,  and  part  of  the  anterior  crucial  ligaments  were  torn  through.  (Mr.  Heath's  Case- 
books,  1883,  vol.  ii.  p.  646.) 

801.  Plaster  cast  of  the  bones  forming  a  left  hip-joint.  The  head  of  the  femvu'  has 
been  dislocated  downwards  into  the  thyroid  foramen,  and  the  femur  is  repre- 
sented in  a  position  of  slight  adduction  and  eversion.  The  acetabulum  appears 
to  have  been  diminished  in'  size  by  the  formation  of  new  bone  within  it ;  and 
an  abundant  formation  of  bone  has  taken  place  from  the  superior  ramus  of  the 
pubis  above  the  thyroid  foramen,  and  appears  to  have  formed  part  of  an 
adventitious  articular  cavity  for  the  dislocated  head  of  the  femur.  The  deepest 
part  of  this  cavity  forms  a  low  projection  within  the  pelvis.  There  is  a  well- 
defined,  slightly  curved  ridge  between  the  acetabulum  and  the  head  of  the  femur, 
apparently  the  divided  edge  of  a  new  articular  capsule. 

802.  Plaster  cast  of  part  of  a  right  hip-hone,  upon  the  anterior  border  of  the 
iliac  portion  of  which  the  head  of  the  femur  has  been  dislocated  (subspinous 
dislocation),  the  dislocation  having  remained  unreduced.  A  new  articular  cavity 
has  been  formed  in  this  situation,  in  part,  apparently,  by  absorption  of  the  anterior 
portion  of  the  ilium,  but  chiefly  by  the  formation  of  a  prominent  semicircular 
ridge  of  new  bone  on  the  inner  surface  of  the  ilium  around  the  dislocated  head 
of  the  femur.  The  new  socket  closely  resembles  the  natural  acetabulum,  except 
that  it  is  more  incomplete  in  its  lower  part  than  is  the  acetabulum  in  the  situation 
of  the  cotyloid  notch. 
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Dislocations  of  the  Patella. 

f80^3^^'''This^^^JL^■^'''f         ft        '^^^^  ^«  displaced  outwards 

C»Ud)  Ihis  dislocation  is  favoured  by  the  presence  of  genu  valgum  It  is  occa- 
sionally congenital  and  may  then  be  associated  with  imperfect  dfvlpn^eVt  of  th^ 

Ton  of  r  ttel'''  ''"^""'v  T''^'''  '^r.'  cond^l'"  InLTaf  dislo! 

«rluf  \r  exceedingly  rare.    Occasionally  the  bone  becomes  twisted 

he  fe  nu WS.  5^'  '^""'^  "V"''"'  "'"^"^  'T''  ^''^''^  between  the  condyles  of 

the  teinur  (804)  ;  reduction  may  then  be  difficult.    In  rare  instances  the  hon^ 

SfsCti^^iTtt'^^'lf^'^'  '""I  cartilaginous  surface  I'dlS'ftvards 
li^arntu^  "P"^^'^        ^^^-^  '  --^^     -^P^-«  of 

803.  Plaster  cast  of  a  left  knee,  in  which  the  patella  has  been  completely  dislocated 
outwards  the  joint  being  semiflexed.  In  the  natural  situation  of  the  patella  there 
IS  a  shal  ow  triangular  depression.  The  patella  appears  to  lie  with  one  of  its 
borders  directed  outwards  and  slightly  forwards,  the  opposite  being  directed 
towards  the  ham ;  from  its  lower  end  a  thick  prominent  ridge,  caused' apparently 
by- the  hgamentum  patellte,  passes  obliquely  forwards  towards  the  tubercle  of  the 
tibia. 

804.  Plaster  cast_  of  a  left  knee,  taken  in  the  extended  position.  The  patella  has 
been  partially  dislocated  outwards,  and  rotated  so  as  to  lie  edgewise  on  the  middle 
of  the  patellar  surface  of  the  femur. 

From  a  man  aged  36.  While  wheeling  a  barrow  his  left  foot  slipped  on  a  smaU  stone.  He 
immediately  lelt  a  sensation  of  a  bone  grating  over  another  in  his  left  knee,  which  was  slightly 
twisted  and  bent  inwards.    He  at  once  became  very  dizzv  and  fell  to  the  ground. 

State  on  admission— The  left  leg  is  extended  and  cannot  be  flexed.  There  is  scarcely  any 
swelling  of  the  knee,  and  only  a  little  bruising  in  a  hollow  near  the  middle  of  the  knee.  The 
knee  looks  widened.  Near  the  centre  of  the  knee,  a  little  more  towards  the  inner  than  the 
outer  side,  is  a  hollow  corresponding  to  the  hollow  between  the  condyles  of  the  femur,  and 
between  that  bone  and  the  head  of  the  tibia.  Near  tbe  outer  side  of  the  hollow,  with  the 
inner  border  dipping  into  it,  is  the  patella,  the  outer  border  of  which  is  tilted  forwards  and 
outwards,  being  visible  as  a  large  protuberance  on  the  outer  side  of  the  limb.  Above  this 
hollow  can  be  felt  the  fleshy  mass  of  the  lower  end  of  the  vastus  internus,  which  appears 
to  be  very  tense.  Below  the  hollow  can  be  felt  the  head  of  the  tibia.  The  patella  is  on  the 
outer  side  of  the  limb,  with  its  outer  edge  tilted  forwards  and  outwards  and  its  inner  edge 
in  the  hollow  between  the  condyles  of  the  femur.  It  is  in  fact  twisted  upon  itself,  so  much 
80  that  it  lies  in  a  plane  at  an  angle  of  about  60°  with  its  normal  plane.  Its  under  surface 
can  be  clearly  felt,  and  its  smooth  articular  surface  recognized.  The  anterior  surface  can  be 
recognized  by  its  roughness ;  it  is  directed  forwards  and  inwards,  and  the  posterior  back- 
wards and  outwards.  The  tendinous  insertion  of  the  rectus  can  be  felt  to  be  very  tense  and 
rigid.  The  ligamentum  patella3  is  not  so  tense  as  would  have  been  expected. 
The  patient  is  a  strong  fine  man,  with  no  tendency  to  knock -knee. 

The  patella  was  easily  reduced  under  chloroform  by  pressing  on  the  outer  edge  and  flexing 
the  knee.  Slight  effusion  into  the  joint  followed,  but  the  patient  was  well  enough  to  be 
dismissed  from  the  hospital,  wearing  a  leather  splint,  on  the  sixth  day  after  admission. 

805.  Plaster  cast  of  a  left  knee,  showing  a  dislocation  of  the  patella  outwards. 
The  patella  lies  on  the  outer  side  of  the  knee,  much  in  the  same  position  as  in  the 
specimen  first  described.    The  dislocation  was  of  long  standing.  4325 

806-  Plaster  cast  of  the  same  knee  taken  in  the  extended  position. 

807,  Plaster  cast  of  the  right  knee  of  the  same  patient,  in  a  position  of  semiflexion. 


Dislocations  of  the  Knee-joint. 

From  the  great  width  of  the  articular  surfaces  and  the  strength  of  the  liga- 
ments, dislocations  of  the  knee  are  only  caused  by  severe  violence,  and  are  usually 
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incomplete.  They  may  occur  in  any  direction,  most  commonly  lateraUy.  Displace- 
ment  of  the  head  of  the  tibia  backwards  is  a  not  uncommon  result  of  long  standing 
disease  of  the  knee-joint  (1043  et  seq.).  „     ,  . 

Dislocation  of  a  semilunar  cartilage,  generally  the  internal,  is  not  uncommon. 
The  iniury  usually  results  from  a  sudden  twist  of  the  joint,  and  the  hbro-cartilage 
may  be  torn  away  from  one  of  its  attachments  to  the  tibia,  or  it  may  be  separated  from 
its  attachment  to  the  capsule  and  occupy  a  vertical  position  m  the  intercondylar 
fossa  (808). 

808.  -A-  rigbt  knee-joint  from  which  the  capsular  ligament  has  been  removed. 
The  circumference  of  the  external  semilunar  fibro-cartilage  has  been  torn  away 
from  its  attachment  to  the  capsule,  and  has  been  dislocated  inwards  so  as  to 
occupy  a  vertical  position  in  the  intercondylar  fossa,  lying  between  the  external 
condyle  and  the  anterior  crucial  hgament.  The  articular  cartilage  of  the  femur 
and  tibia  is  in  parts  rough  and  Kbrous,  and  in  parts  eroded  as  the  result  of 
rheumatoid  arthritis. 
From  the  dissecting-room.    ('  Illustrated  Medical  News,'  Sept.  29, 1888,  p.  9.) 


Dislocations  of  the  Ankle-joint  and  Tarsus. 

The  whole  foot  may  be  dislocated  from  the  bones  of  the  leg.  The  dislocation 
may  be  complete  in  a  direction  backwards  (809)  or  forwards,  or  incomplete  in 
either  lateral  direction ;  but  in  all  cases  of  complete  lateral  dislocation  and  almost 
all  antero-posterior  dislocations  the  injury  is  accompanied  by  fracture  of  one  or  both 
malleoli  (810). 

Dislocations  of  the  astragalus  alone  are  not  uncommon.  The  bone  is  most 
frequently  displaced  forwards  and  outwards,  the  head  forming  a  marked  projection 
on  the  dorsum  of  the  foot  (812).  This  dislocation  may  be  compound  (811),  and 
may  be  complicated  by  fracture  of  the  displaced  bone  (814). 

In  subastragalar  dislocations,  the  astragalus  retains  its  normal  position  within 
the  malleolar  arch,  whilst  the  rest  of  the  foot  is  displaced,  most  commonly  in  a 
direction  backwards,  with  at  the  same  time  an  inclination  inwards  or  outwards. 


809.  A  left  foot  dissected,  together  with  the  lower  part  of  the  bones  and  muscles  of 
the  leg  and  a  portion  of  skin  from  the  region  of  the  ankle.  A  complete  dislocation 
has  occurred  at  the  ankle-joint  without  fracture.  The  foot  is  displaced  upwards, 
backwards,  aud  inwards,  whilst  the  lower  extremities  of  the  tibia  and  fibula 
project  through  a  large  wound  in  the  integument  on  the  antero-external  aspect 
of  the  limb.  The  only  damage  recognisable  in  the  displaced  bones  is  a  depression 
in  the  anterior  part  of  the  articular  surface  of  the  tibia.  As  a  result  of  the 
dislocation,  the  various  structures  in  relation  with  the  ankle-joint  have  been  much 
displaced.  Thus  the  tendons  passing  to  the  dorsum  of  the  foot,  together  with  the 
anterior  tibial  artery,  lie  on  the  inner  side  of  the  internal  malleolus  between  it 
and  the  displaced  astragalus.  On  the  inner  side,  the  remains  of  the  internal 
annular  hgament,  together  with  the  tendons  of  the  tibialis  posticus  aud  flexor 
longus  digitorum,  ai-e  tightly  stretched  across  the  astragalus  ;  whilst  the  tendon  of 
the  flexor  longus  hallucis  and  the  posterior  tibial  vessels  aud  nerve  lie  in  a  deep 
groove  between  the  astragalus  and  os  calcis.  The  tendo  Achillis  is  relaxed.  The 
peroneal  tendons  have  been  torn  from  the  back  of  the  fibula,  and  retain  their 
normal  relations  to  the  outer  surface  of  the  os  calcis. 

There  is  no  history  to  the  specimen. 

810.  Plaster  cast  of  a  left  foot  and  lower  half  of  the  leg,  from  a  case  in  which  the 
foot  was  subluxated  inwards,  the  inner  malleolus  being  also  fractured.  The  foot  is 
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'  looklri^''^  ^i"-'  ^'^^^rds  but  is  considerably  inverted,  its  plantar  surface 
ZrS^  ^^'^  '"'T^'  downwards.  The  lower  end  of  the  fibula  foSms  a 
maiked  projection  on  the  outer  side  of  the  ankle.  4211 

^^ThJ^hodro/f]"°'        °^  a  left  foot,  with  the  lower  ends  of  the  bones  of  the  leg 

or  more  nil  T  f  """  ^""^  ''^^''^^^^  ^^"'^^'^^^^  is  separated  into  thrfe 
or  moie  pieces  •  a  part  appears  also  to  have  been  detached  from  its  posterior  aspect 
ihe  outer  of  the  fragments,  which  includes  the  head  of  the  bone!  harbeercom- 
twtted  S  if,'^  f''  ^"^P'^f  interosseous  ligament,  andTo 

the  othp.  f  .        r''"^  downwardslnd  outwards  ; 

the  other  fragments  shown  rest  in  their  natural  position  on  the  upper  surface 

foo    nn%r^'"V   "^^'I'^f  f-'^  P^"j«^t«  '^P^'^         doL'um  of  the 

toot,  on  the  outer  part  of  which  it  forms  a  smooth  globular  prominence  about 

3  cm  in  front  of  the  end  of  the  fibula;  the  displaced  fragment  rests  upon  the 
cuboid  bone  to  the  outer  side  of  the  tendons  of  the  extensor  longus  di^itorum 
and  oyer  the  extensor  brevis  muscle.  In  consequence  of  the  displacement  of 
the  astragalus  the  foot  is  inverted,  the  inner  border  of  the  sole  being  considerably 
raised  and  is  adducted,  the  point  of  the  inner  malleolus  lying  in  the  hollow 
iinmedmtely  behind  the  navicular,  from  which  the  astragalus  has  been  displaced. 
Ihe  tendons  of  the  peroneal  muscles  are  tensely  stretched  ;  those  on  the  inner  side 
01  the  ankle  are  relaxed.  3QgQ 

The  dislocation  was  compound,  and  was  caused  by  a  mass  of  earth  falling  on  the  patient  wbHat 
at  work.    Ihe  man  sustained  other  injuries,  and  was  dead  when  brought  to  the  hospital. 

812.  Plaster  cast  of  a  left  foot,  with  the  lower  part  of  the  leg,  showing  a  dislocation 
of  the  astragalus  outwards,  closely  resembhng  the  preceding.  The  foot  is  inverted 
and  its  inner  border  shortened,  the  arch  of.  the  sole  being  increased  and  the  skin 
on  the  inner  side  thrown  into  vertical  folds. 

813.  Plaster  cast  of  a  right  foot,  with  the  adjoining  part  of  the  leg,  from  a  case  in 
which  the  astragalus  has  been  dislocated  outwards  almost  in  the  same  manner  as  in 
the  preceding. 

814.  The  anterior  half  of  a  right  astragalus,  including  the  anterior  margin  of  its 
upper  articular  surface,  which  was  removed  some  time  after  being  dislocated 
forwards  and  outwards  upon  the  dorsum  of  the  foot. 

The  patient,  a  man  30  years  of  age,  was  admitted  into  the  hospital  in  Sept.  1875.  He  was 
struck  on  the  knees  by  some  slabs  of  stone  and  fell  sideways  to  the  ground.  When  admitted 
the  anterior  fragment  of  the  astragalus  lay  upon  the  cuboid,  the  posterior  projected  in  front 
of  the  external  malleolus,  and  was  discoverable  by  deep  pressure,  an  internal  existing  between 
the  fractured  portions;  the  foot  was  slightly  inverted.  Under  chloroform  the  posterior 
fragment  was  reduced,  and  the  leg  placed  on  a  Cline's  splint ;  the  reduction  of  the  anterior 
fragment  could  only  partially  be  effected.  The  integument  over  the  head  of  the  bone  sub- 
sequently sloughed,  and  the  portion  of  the  astragalus  shown  was  i-emoved.  The  patient  was 
discharged  about  two  months  after  admission,  with  a  sinus  leading  to  a  small  piece  of 
necrosed  bone.  In  February  1876  he  was  readmitted,  and  a  small  sequestrum  removed, 
after  which  he  completely  recovered  with  a  very  useful  foot. 

815.  Plaster  cast  of  the  foot  from  which  the  preceding  specimen  was  obtained,  taken 
after  the  healing  of  the  parts.  Scarcely  any  deformity  has  resulted,  the  height 
of  the  posterior  part  of  the  foot  remaining  unaltered.  A  depressed  scar  on  the 
front  and  outer  aspect  of  the  ankle  marks  the  situation  from  which  the  anterior 
portion  of  the  astragalus  was  removed. 
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Sbeies  II.- diseases  OF  JOINTS. 

Acute  Inflammation  with  Suppueation. — Acute  Aetheitis, 

Acute  suppurative  arthritis  is  the  result  of  the  infection  of  a  joint  with  any  of 
the  organisms  causing  acute  suppuration.  This  infection  may  occur  directly  as  the 
result  of  a  wound  or  from  a  neighbouring  focus  of  suppuration,  or  it  may  occur 
indirectly  through  the  blood-stream.  The  conditions  in  which  such  an  infection 
of  a  joint  may  occur  are  the  following : — 

1.  Wounds  of  joints  with  septic  infection  (816). 

2.  Suppuration  or  ulceration  of  the  surrounding  soft  parts  (824,  827). 

3.  Acute  suppuration  in  the  epiphysis,  or,  more  rarely,  in  the  shaft  of  one  of 

the  bones  entering  into  the  formation  of  the  joint  (34(3 j. 

4.  Pycemia.    Under  this  lieading  may  be  included  acute  suppuration  in  joints 

occurring  as  a  complication  of  certain  acute  infective  diseases,  such 
as  typhoid  fever  (818),  scarlet  fever,  acute  pneumonia  (977),  and 
gonorrhoea. 

5.  Acute  suppurative  arthritis  occasionally  occurs  without  any  obvious 

cause,  or  after  a  slight  injury.  This  form  is  probably  closely  allied  in 
its  nature  to  acute  infective  suppuration  of  bone. 

Acute  suppuration  occasionally  occurs  as  a  complication  of  various  chronic  joint- 
affections  (819). 

The  clianges  occurring  in  a  joint  as  the  result  of  acute  suppuration  vary  some- 
what according  to  the  cause,  but  in  all  essential  respects  are  constant.  The  earliest 
change  is  usually  an  acute  synovitis,  the  effusion  rapidly  becoming  turbid  or  more 
or  less  distinctly  purulent.  In  the  later  stages  the  following  changes  are  to  be 
noted : — 

The  tissues  around  the  joint  are  swollen  and  infiltrated  ;  the  ligaments  are  swollen 
and  softened,  and,  when  fresh,  redder  than  natural ;  the  synovial  membrane  is 
represented  by  a  layer  of  soft  vascular  granulation-tissue  ;  the  cartilages  are  usually 
destroyed  at  the  points  at  which  the  opposite  articular  surfaces  have  been  in  contact ; 
the  remaining  marginal  parts  are  dull  and  lustreless,  and  but  loosely  adherent  to  the 
bone  beneath  (816).  The  bones  where  exposed  by  the  destruction  of  the  cartilages 
are  at  first  bare  and  but  little  altered  in  appearance,  but  as  the  process  of  ulceration 
extends  to  them  they  become  covered  by  a  layer  of  soft  granulation-tissue,  which 
extends  into  the  cancellous  substance,  producing  a  varying  degree  of  rarefaction. 
At  the  points  of  greatest  pressure,  the  inflamed  bone  may  be  worn  away  (821), 
and  occasionally  necrosis  of  the  cancellous  tissue  may  occur  (827).  If  the  disease 
continues  after  the  subsidence  of  the  acute  stage,  new  osseous  tissue  is  deposited  on 
the  surfaces  of  the  bones  in  the  neighbourhood  of  the  joint,  often  in  the  form  of 
irregular  osteophytes  (827). 

Should  recovery  take  place,  complete  restitution  of  function  may  follow,  but 
more  commonly  a  varying  degree  of  fibrous  ankylosis,  or  osseous  ankylosis,  occurs 
Osseous  ankylosis  is  particularly  likely  to  follow  in  those  cases  m  which  the 
cartilages  have  been  completely  destroyed,  and  it  results  from  direct  ossification  of 
the  granulation-tissue  which  intervenes  between  the  osseous  surfaces. 

816.  A  left  elbow-joint,  in  which  acute  inflammation  has  been  caused,  apparently  in 
consequence  of  tractiire  of  the  olecranon,  the  fracture  having  been  most  probably 
compound.  The  cartilage  has  disappeared  from  the  edges  of  the  articular  sm-faces 
of  the  several  bones,  and  in  part,  also,  from  the  detached  fragment  of  the  ulna 
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The  specimen  illusLmtes  the  results  of  acute  sunnumtinn   

followed  by  septic  infection,  and  shows  he  SSi  cTrm,?;^!?'^  k  ""V"*  "°  ^"j"''^ 
those  parts  of  the  bones  which  suslaia  ti.e  c  S 

surface  and  sigmoid  cavity  and  the  central  no,  Hnn^Iffu    '      "  ,* '®  borders  of  the  trochlear 
The  cartilage  has  been  wo':.:tl%7wc  iS   and" b^  m^SIXo'  'T' 
the  decomposing  pus  in  the  joint,  the  whole  process  ht J  nlT  "°''^°eou3  to  maceration  in 
elapsed  for  any^chLges  to  have  taken  pfaL  We  bon^ex^^^^^^^^^ 

^^lLif^^'T'P°'''^'"^  of  aright  femur  and  tibia  with  the  connectine  crucial 
1  gameuts,  from  a  ease  m  which  acute  inflammation  of  the  kne^  iSnf  ?Z  u 
rom  a  fall  whmh  fractured  the  patella.  The  crucial  ligU  L'^e'^rverS  with 
a  layer  of  niflammatory  exudation.  The  cartilage  upon  the  edges  ofX  severd 
articular  surfaces  has  been  destroyed  by  ulceraLnf  which,  asin  the  precedrj 
specimen,  has  commenced  on  the  free  surface.  The  margins  of  the^lrtfcuTa? 
cartilage  remaining  are  thinned  towards  the  surface  of  thf  bone  exposeTbut 
the  latter  is  unaltered  in  appearance.  F^ocu,  uau 

818.  An  elbow-joint  which  has  been  laid  open  posteriorly  by  a  transverse  incision. 
The  synovial  membrane  lining  that  part  of  the  capsule  which  is  attached  to  the 
posterior  surface  of  the  humerus  above  the  trochlear  surface  is  dark  red  in  colour 
as  the  result  of  haemorrhage  into  its  substance,  whilst  its  inner  surface  is 
roughened  by  inflammatory  exudation.  The  adjacent  part  of  the  articular  surface 
IS  stained,  but  in  all  other  parts  the  joint  appears  to  be  normal,  8132 

From  a  boy,  aged  11,  who  died  in  the  third  week  of  typhoid  fever.  There  was  pus  in  both 
elbow^joints  from  which  a  pure  culture  of  Staphylococcus  pyogenes  aureus  was  obtained. 
(Dr.  Einger's  Case-bonks,  1898,  Males,  p.  513.) 

819.  A  left  knee-joint,  in  which  acute  inflammation  was  induced  by  the  introduction 
of  a  seton,  with  a  view  to  cause  ankylosis  in  a  case  of  "  white  swelling."  Of  the 
articular  cartilage  a  few  isolated  areas  with  shelving  edges  alone  remain ;  the 
layer  of  compact  bone  thus  exposed  is  for  the  most  part  perforated  by  m'inute 
apertures,  or  has  been  completely  removed  by  ulceration,  the  surface  of  the  bone 
in  the  latter  situations  being  covered  with  a  layer  of  inflammatory  exudation 
which  has  been  in  part  accidentally  detached.  The  anterior  crucial  ligament  has 
been  almost  completely  destroyed  :  its  remains  appear  to  have  been  covered  with 
new  tissue,  by  which  it  has  apparently  become  adherent  to  the  parts  turned  down 
in  front ;  scarcely  any  remains  of  the  semilunar  cartilages  are  discernible.  The 
synovial  membrane  on  the  subcutaneous  portions  of  the  condyles  of  the  femur  is 
converted  into  granulation-tissue.  "  378 

Inflammation  and  sujjpuration  within  the  joiut  and  beneath  the  quadriceps  extensor  followed 
the  introduction  of  the  seton.  The  extent  of  the  mischief  in  the  thigh  prevented  amputation, 
and  the  patient  died.  This  treatment  of  white  swelling  was  adopted  by  Mr.  Bell  in  another 
case  previously  to  this,  in  which  the  limb  had  been  condemned  to  ampuUtion.  "  The 
seton  was  passed  under  the  patella  and  through  the  joint  with  the  view  of  inducing  adhesion 
and  ankylosis.  It  had  the  desired  effect.  Universal  adhesion  took  place,  and  the  man  left 
the  hospital  with  a  stiff  joint,  but  with  an  entire  subsidence  of  the  inflammation  which  had 
formerly  worn  out  his  constitution."  He  was  able  to  walk  ten  miles  a  day.  A  year  after- 
wai-d.s  a  sinus  formed  on  one  side  of  the  knee,  and  the  patient  was  attacked  with  erysipelas 
and  died. 

820,  The  upper  end  of  a  right  ulna  injected.  The  articular  cartilage  has  been 
in  great  part  destroyed,  being  absent  especially  from  the  borders  of  the  articular 
surface,  as  though  the  destruction  had  commenced  along  this  part ;  that  which 
remains  is  in  places  A^ery  thin.  Points  of  delicate  granulation-tissue,  the 
vascularity  of  which  has  been  displayed  by  the  injection,  are  irregularly  scattered 
over  the  exposed  bone ;   near  its  edges  the  cartilage  is  perforated  by  minute 
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circular  apertures  which  are  filled  with  similar  vascular  substance.    The  peri- 
osteum his  been  in  part  separated  from  the  upper  and  posterior  surfaces^^o^f 
the  olecranon. 
From  a  patient  who  had  acute  suppuration  of  the  elbow-joint. 

RQl  The  upper  end  of  a  left  humerus.  The  lower  half  of  the  head,  which  is 
naturally  in  contact  with  the  glenoid  fossa  when  the  arm  is  by  the  side,  is  flattened 
by  ulceration,  as  if  sawn  off  ;  the  exi^osed  cancellous  tissue  is  more  open  than 
natural  its  lamellce  being  reduced  to  fine  thread-like  rods  ;  the  ulceration  has,  in 
several  situations,  extended  to  the  layer  of  bone  limiting  the  growing  surface  ot 
the  epiphysis.  Over  the  portion  of  the  articular  surface  remaining,  except  the 
border,  the  cartilage  has  been  destroyed.  A  thin  felt-like  layer  of  new  bone  has 
been  formed  within  the  bicipital  groove.  The  whole  bone  is  lighter  than 
natural.  ^^^^ 
From  a  young  subject  in  whom  acute  inflammation  of  the  shoulder-joiut  had  existed  for 
seven  days. 

822.  The  phalanges  of  a  finger,  in  the  last  two  joints  of  which  the  articular  surfaces 
have  been  destroyed  by  ulceration.  The  loss  of  substance  is  most  marked  in  the 
distal  ends  of  the  first  and  second  phalanges.  The  ulcerated  articular  surfaces 
are  irregularly  pitted,  but  the  exposed  cancellous  tissue  is  less  open  than  natural, 
and  in  places  quite  closed  with  new  bone.  The  first  two  phalanges  are  unevenly 
ulcerated  on  their  palmar  aspect ;  the  ulcerated  surfaces  are  everywhere  healed. 

2964 

The  changes  in  the  joints  were  probably  the  result  of  acute  arthritis  following  suppuration  in 
the  sheath  of  the  flexor  tendon. 

823.  The  first  phalanx  of  a  thumb,  in  which  the  distal  extremity  has  been  deeply 
and  irregularly  destroyed  by  ulceration.  The  surface  of  the  bone  in  the  neigh- 
bourhood is  covered  with  recent  osseous  tissue.  2962 

824.  The  phalanges  of  a  finger.  The  articular  parts  of  the  bones  forming  the  first 
interphalangeal  joint  have  been  extensively  destroyed  by  ulceration.  2958 

The  disease  of  the  joint  followed  a  deep-seated  whitlow. 

825.  A  similar  specimen.  2950 

826.  The  phalanges  of  a  finger.  The  dorsal  half  of  the  first  phalanx  is  wanting, 
and  the  cancellous  tissue  of  the  second  exposed  around  its  base,  in  consequence 
of  ulceration.  2945 

827.  A  tibia  and  fibula  of  the  right  side  together  with  the  astragalus  and  os  calcis. 
Extensive  destruction  of  the  articular  surfaces  of  the  ankle-joint  has  occurred, 
the  articular  layer  of  compact  bone,  except  for  a  narrow  strip  across  the  highest 
part  of  the  articular  surface  of  the  astragalus,  being  almost  entirely  absent.  ^The 
exposed  cancellous  bone  is  very  open  in  texture  and  in  the  astragalus  ,  a  con- 
siderable portion  of  the  cancellous  tissue  has  undergone  necrosis  and  lies  loose 
in  a  cnvity  in  the  bone,  its  upper  part  including  a  portion  of  the  articular 
surface. 

The  posterior  astragal o-calcaneal  joint  shows  changes  similar  to  those  present 
in  the  ankle,  the  articular  surface  of  the  astragalus  being  to  a  laro-e  extent 
involved  by  the  sequestrum  above  mentioned.  The  other  articular  surfaces  of 
the  astragalus  and  os  calcis  are  normal. 

In  addition  to  the  changes  present  in  the  joints  a  considerable  deposit  of  new 
bone  has  occurred  around  them.  This  is  most  abundant  upon  the  posterior 
aspect  of  the  lower  extremities  of  the  tibia  and  fibula,  where  it  takes  the  form 
of  foliated  masses  of  finely  porous  bone.  On  the  fibi.la  the  new  osseous  deposit 
extends  upwards  along  the  whole  length  of  the  shaft,  7OI8 
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From  a  man,  aged  50,  admitted  into  U.  C.  H.  Julv  25  IfiQ^  wHU  „  i 

side  of  the  vigiit  leg  and  foot.     Behind  the  external  SnT    f.    ^'^^  "'"^F  °°  outer 
bare  bone  wms  felt.'  Sub.sequently  diffu  o  celluS'^ceuSil  nu'.V""  '  ''""'1  ^''i"*^ 
ankle-joint  and  fron,  numerous^bscesses  in  the  foof         sever  J  0^""""'^'' ^'"""^ 
present  in  the  urine,  the  largest  amount  being  5047i-^ins  in  fhf  ^1  «"g'''-  was 

nnnewas  1016-1038;  there  was  no  albumen  On  sfot  97  nnf!^  =  ^^"^  'P"  °f  ^he 
the  upper  third  of  tlie  leg.  The  stump  healed  with^sliJ^  ''"P"*"'^  performed  in 
discharged  Oct.  30.    (Mr.  Heath's  C  Jll  r893.  vol  ii^  p.  Ti^""^''''''  '  P^^^*^"* 

828.  A  right  patella,  with  portions  of  the  tendinous  strnftnv«c  n+f   i,  1  .  • 
The  marginal  portion  of  \he  articular  oal^Sagr  has  en^^^^^ 

that_  which  remains  is  almost  everywhere  thinned  and  uneZ^    Ti  j 
portion  of  the  front  of  the  bone  is  bare  or  coveretuvtth  nridherenf  sl^h 
tissue,  as  if  superfically  necrosed.  aaiierent  s'oughmg 

^'Z  riCth^;atrberi  "r-? 
.  spSr 7^  "  -^^^^^  Frrtumr o?Te  ii 

829.  A  right  patella  which  has  been  extensively  destroyed  as  a  result  of  necrosis 
Of  Its  outer  half  nothing  remains  except  the  cartilage,  and  this  has  been  destroyed 
m  Its  lower  part  by  ulceration  a  deep  notch  being  present  in  its  lower  border 
and  above  this  an  irregular  perforation  separated  from  the  notch  by  a  bridge  of 
undestroyed  cartilage.  The  remaining  inner  half  of  the  bone  presents  on  its 
external  aspect  a  nearly  flat  surface  covered  with  granulation-tissue  ■  and  its 
anterior  and  posterior  surfaces  are  also  partly  covered  with  a  thin' layer  of 
granulation-tissue.  g^y^ 

From  a  boy,  aged  12,  admitted  into  U.  0.  H.  on  June  19,  1892.  Pain  in  the  right  knee  ind 
swelling  over  the  outer  part  of  the  patella  began  on  June  2.  An  abscess  burst  on  June'lO 
and  on  J une  14  an  "  operation  was  performed  under  chloroform  and  it  was  said  that  the 
joint  was  exposed."  On  admission  the  right  knee  was  distended  with  fluid  and  there  was  a 
granulating  surface  and  two  sinuses  o>er  the  outer  part  of  the  patella.  On  the  dav  after 
admission  fragments  of  carious  bone  were  removed  from  the  patella  and  turbid  synovial  fluid 
was  withdrawn  from  the  joint  with  an  aspirator.  On  June  29  the  patella  was  removed  and 
the  synovial  membrane  of  the  knee,  which  was  covered  with  bright  red  granulations'  was 
freely  cut  away.  On  July  18  the  patient  was  transferred  to  St.  Mary's  Hospital  where  on 
July  30  the  knee-joint  was  excised.    (Mr.  Heath's  Case-books,  1892,  vol.  ii.  p.  15.)  ' 

No  evidence  could  be  found  microscopically  of  the  presence  of  tubercle  in  the  inflamed 
synovial  membrane.  It  is  probable  that  the  disease  of  the  patella  and  knee-joint  was 
secondary  to  acute  suppiu-ation  in  the  prepatellar  bursa. 


TUBERCTTLOUS  DiSEASE  OP  JoiNTS. 


Tuberculous  disease  of  a  joint  may  begin  primarily  in  the  synovial  membrane,  or 
as  a  secondary  infection  from  a  tuberculous  deposit  in  the  ai'tieular  extremity  of 
one  of  the  bones  entering  into  the  formation  of  the  joint. 

In  primary  synovial  disease  the  earliest  sign  is  swelling  of  the  fringes  and  a 
slight  effusion  of  fluid  into  the  joint.  The  synovial  membrane  becomes  gradually 
converted  into  a  layer  of  tuberculous  granulation-tissue,  which  is  often  soft  and 
pulpy,  but  may  be  dense  and  fibrous  (830).  This  layer  often  exceeds  a  centimetre 
in  thickness,  and  by  the  coalescence  of  the  opposed  surfaces  the  cavity  of  the  joint 
may  become  in  parts  entirely  obliterated  (831,  832).  Gradually  the  granulation- 
tissue  spreads  over  the  surface  of  the  articular  cartilages  and  becomes  adherent 
to  them  (831).  The  cartilage  itself  is  destroyed  by  the  direct  extension  of  tlie 
tuberculous  tissue  into  its  substance,  partly  from  the  margin  and  parti}-  from  the 
superficial  surface,  where  pits  or  actual  perforations  are  produced  which  by 
their  gradual  coalescence  lead  to  extensive  loss  of  substance  (854).  In  rare 
instances  considerable  portions  of  the  articular  cartilage  may  be  loosened  from 
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the  bone  by  the  extension  of  the  granulation-t  s  ue  beneath  it  and  fragments 
of  necrosed  cartilage  may  be  more  or  less  completely  separated  (834,  852).  After 
the  destruction  of  the  cartilage  the  subjacent  layer  of  compact  bone  soon  disappears 
and  the  exposed  cancellous  tissue  undergoes  a  rarefactive  inflammation,  the 
enlarged  spaces  being  occupied  by  tuberculous  tissue _  continuous  with  that  which 
mis  the  cavity  of    the  joint  (837,  859).     The  invasion  of_  the  bone  often 
spreads  irregularly,  so  that  deep  pits  filled  with  granulation-tissue  are  formed 
in  the  articular  surface  (870).     While  these  changes  are  taking  place  withm 
the  ioint  the  ligaments  become  swollen  and  softened,  and  gelatinous  in  appearance. 
Around  the  joint  the  inflammation  extends  to  the  periosteum  and  leads  to  a 
deposit  of  new  bone,  sometimes  in  considerable  and  irregular  masses  or  osteo- 
phytes (837,  845).    The  compact  tissue  beneath  the  periosteum  often  presents 
signs  of  rarefactive  inflammation,  the  Haversian  canals  being  increased  m  size 
and  the  bone  more  spongy  than  natural.     Ultimately  the  joint  may,  by  these 
changes,  be  completely  destroyed,  nothing  remaining  to  represent  it  but  the 
carious  articular  ends  of  the  bones  embedded  in  a  mass  of  soft  tuberculous  tissue. 
At  a  varying  stage  of  the  disease  chronic  suppuration  is  likely  to  occur  as  the  result 
of  the  caseation  and  liquefaction  of  the  tuberculous  tissue  occupying  the  cavity 
of  the  joint  (880).    The  chronic  abscess  may  occupy  the  whole  of  the  joint-cavity, 
or  may  be  limited  to  part  of  it,  and,  if  unchecked,  the  abscess  slowly  _  perforates 
the  capsule  and  superficial  tissues,  discharging  on  the  surface  and  leaving  sinuses 
leading  into  the  joint  (855). 

In  addition  to  the  common  form  of  synovial  tuberculous  disease  above  described, 
certain  rarer  varieties  are  sometimes  met  with.  In  some  cases  the  disease  results 
in  a  considerable  effusion  of  fluid,  which  may  contain  melon- seed  bodies  and  be 
unaccompanied  by  any  marked  thickening  of  the  synovial  membrane  (1010).  In 
other  cases  the  synovial  membrane  is  covered  with  dense,  fibrous,  nodular  or  polypoid 
masses. 

When  tuberculous  disease  of  a  joint  results  from  a  primary  osseous  deposit, 
the  latter  may  be  situated  in  the  cancellous  tissue  beneath  the  cartilage  (839), 
in  the  epiphysial  hne  (853),  or  beneath  the  periosteum  of  an  intra-articular  portion 
of  one  of  the  bones  (875).  When  once  infection  of  the  synovial  membrane  has 
occurred  from  such  a  deposit,  the  subsequent  changes  in  the  joint  are  in  all 
essential  respects  similar  to  those  occurring  in  primary  synovial  disease.  In  such 
cases  sequestra  are  not  uncommon  (840)  ;  they  are  sometimes  dense  and  wedge- 
shaped  (842,  846).  Should  the  tuberculous  disease  in  the  articular  extremity 
run  the  course  of  a  dry  caries  (p.  99),  considerable  disorganisation  of  the  joint 
may  occur  without  suppuration. 

As  a  result  of  tuberculous  disease  of  a  joint  complete  or  partial  dislocation  may 
take  place  under  the  influence  of  the  tonic  contraction  of  the  muscles,  in  conse- 
quence of  softening  of  the  ligaments  and  destruction  of  the  articular  surfaces.  If 
the  joint  recover,  the  tuberculous  tissue  is  converted  into  fibrous  tissue.  Should 
this  occur  at  an  early  stage  of  the  disease  and  before  the  cartilages  have  been 
extensively  destroyed,  a  varying  degree  of  movement  may  be  preserved  ;  if,  however, 
the  cartilages  have  been  extensively  destroyed  and  the  ligamentous  structures 
involved,  more  or  less  complete  fibrous  ankylosis  may  result  (1012  et  seq.).  Less 
commonly  the  disease  results  in  osseous  ankylosis  (1027  et  seq.).  Accordino- 
to  the  frequency  with  which  they  are  afi'ected  w'ith  tuberculous  disease,  the  large 
joints  may  be  arranged  in  the  following  order :— Hip,  knee,  elbow,  ankle,  wrist, 
shoulder,  sacro-ihac  articulation.  ' 

830.  A  left  knee-joint,  laid  open  to  display  the  changes  resulting  from  tuberculous 
disease  of  the  synovial  membrane.  The  synovial  membrane  is  converted  into  a 
layer  of  soft-looking,  buff-coloured  granulation-tissue,  having  in  some  places 
a  shreddy  in  others  a  smooth  surface.    Around  the  edge  of  the  patella,  alonc^  the 

,    outer  border  of  the  condyles  of  the  femur,  and  along  the  margin  of  its  patellar 
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the  newly  formed  graSuL-t'ssue  Tb?.  t'f  '^'P'"'  ^"/^  ^^'^^'^'^^'^  by 
the  femur  has  an  Uneven  t^  e  S.lied  s^.rface  T^  f-*^'  ""'^^  ^"^^>'^« 

in  part  destroyed  and  are  tldTironvpt!^  l!         J- he  crucial  ligaments  have  been 

OF  ?be  fibula  the'  disLction        dTprylte^  ^^ora'^        •  '"l' 
from  the  joint  by  the  process  of  synovkl  membnm^^^^^^  ^.^^'f  ^'"^ 

the  popliteus  •  over  the  unner       nf  \T  ^>  ch  invests  the  tendon  of 

enLL  of  tw°XoLvCathl:^^t^;Ll?. "^^^ 

The  limb  was  removed  by  amputation. 

the  synovial  membrane  which  have  lain  in  coitact.  The  enanSatiortisFnr 
spread  also  over  the  articular  cartilage,  and  the  crucLl  1  ^am^l"^^^^^^ 
surrounded  by  it ;  the  proper  cavity  of  the  joint  appears  to  have  been  completely 
obliterated.  By  the  forcible  flexion  of  the  joint  the  new  tissue  has  been  seSed 
from  the  articular  surface  of  the  patella,  In d  in  part  from  the  cS^leTof  the 
femur;  m  the  cartilage  over  the  inner  condyle  of  the  femur,  thus  expo  ed,  is  a 
hal  ow  ulcerated  pit  and  on  the  inner  border  of  the  patella  is  a  similar,  though 
smaller,  ulcer ;  both  the  ulcers  have  most  probably  formed  subsequently  to  the 
extension  of  the  granulation-tissue  from  the  synovial  membrane  over  the  articular 
cartilage.  Over  that  portion  of  the  inner  condyle  which  is  subcutaneous  the 
integument  has  been  completely  destroyed  by  ulceration  or  sloughing,  the 
granulation-tissue  which  fills  the  joint  being  here  exposed.  In  the  skin,  Tshort 
distance  above  the  outer  condyle  of  the  femur,  there  is  a  second  ulcer,  oval  in 
form  and  about  1-5  cm.  in  length ;  and  besides  this  there  are  others  situated  on 
the  posterior  aspect  of  the  knee.  Prom  all  the  apertures  sinuses  probably  lead 
into  the  diseased  jomt.  On  the  divided  surface  of  the  thigh,  the  granulation- 
tissue  falling  the  upper  part  of  the  synovial  cavity  is  seen  in  front  of  the  femur. 

832.  A  right  knee-joint,  in  which,  as  a  result  of  tuberculous  disease,  granulation- 
tissue  has  been  formed  from  the  synovial  membrane,  and  covers  the  several 
articular  surfaces  so  as  completely  to  obliterate  the  cavity  of  the  joint  The 
cartilage  over  the  outer  condyle  of  the  femur  has  almost  wholly  been  destroyed 
by  ulceration,  that  remaining  is  undermined,  and  its  edges  are  tliin  and  irreo-ular- 
the  surface  of  the  bone  is  covered  w  ith  granulations  b}'  which  this  portion  of  the 
femur  was  probably  adherent  to  the  patella.  The  articular  cartilage  on  the  inner 
condyle  is  dull  and  soft-looking  ;  in  its  posterior  part  is  a  narrow  annular  ulcer, 
and  around  this  the  cartilage  is  superficially  ulcerated. 

All  the  bones  are  considerably  atrophied.  5023 

833.  A  left  knee-joint,  from  an  adult,  injected,  and  laid  open  to  display  its  interior. 
The  synovial  membrane  is  converted  into  a  layer  of  soft  granulation-tissue,  into 
which  the  injection  has  in  part  entered.  The  supra-patellar  synovial  pouch  is 
incompletely  obliterated  ;  on  the  outer  side  it  is  distended  by  an  abscess,  which 
opens  by  a  short  sinus  on  the  surface.  The  articular  cayity  was  probably  quite 
filled  with  soft  granulation-tissue,  except  M'here  the  bones  were  in  contact  and  in 
the  situation  of  the  abscess  mentioned.  The  articular  cartilage  is  variously 
ulcerated  upon  the  different  bones,  that  covering  the  pat  ellar  surface  of  the  femur 
being  perforated  with  small  circular  apertures,  whilst  over  tlie  condylar  surfaces 
of  the  tibia  the  bone  has  been  exposed  and  is  superficially  ulcerated ;  on  the 
outer  condylar  surface  the  exposed  bone  is  covered  with  very  vascular  granulations, 
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Parts  of  the  articular  surface  of  the  femur  are  also  covered  with  a  layer  of  granu- 
lation-t-issue,  most  evident  at  the  anterior  part  of  the  inner  condyle.  2260 
The  limb  was  removed  by  amputation. 

834  The  left  knee-joint  of  an  adult.  The  synovial  membrane  is  converted  into 
soft  granulation-tissue,  and  a  layer  of  similar  substance  is  spread  over  the  cartilage 
of  the  outer  condyle  of  the  femur  ;  along  the  lower  border  of  the  patellar  surface, 
where  this  layer  has  been  removed,  the  articular  cartilage  is  deeply  ulcerated, 
and  in  places  undermined.  From  the  inner  condyle  the  articular  cartilage  has,  in 
great  part,  been  detached,  the  surface  of  the  bone  being  covered  with  a  layer  of 
granulation  tissue  :  the  cartilage  detached  is  thinner  than  natural,  but  its  free  surface 
is  smooth  and  unaltered  ;  on  its  deep  aspect  it  is  granular,  and  portions  of  soft 
tissue,  similar  to  that  covering  the  bone  from  which  it  has  been  separated,  are  in 
places  adherent  to  it.  Over  the  lower  third  of  the  patella,  and  around  the  margin 
of  the  patellar  surface  of  the  femur,  the  articular  cartilage  has  been  destroyed. 
The  cartilage  covering  the  upper  end  of  the  tibia  is  very  thin,  and  along  the 
hinder  part  of  the  inner  condylar  surface  destroyed.  The  crucial  ligaments  are 
almost  concealed  by  the  new  tissue  surrounding  them  ;  at  one  spot  the  anterior 
ligament  has  been  divided  ;  its  fibres  are  almost  natural  in  appearance. 

835.  A  left  knee-joint,  which  has  been  the  seat  of  tuberculous  disease.  The  articular 
cartilage  covering  its  several  parts  has  been  almost  wholly  destroyed,  and  upon  the 
bone  so  exposed  a  thick  layer  of  soft  granulation-tissue  is  present,  and  has  appa- 
rently united  the  different  ulcerated  bony  surfaces  and  obliterated  the  cavity  of  the 
joint.  At  the  back  of  the  preparation  the  suprapatellar  synovial  pouch  is  readily 
recognizable  ;  but  its  surfaces  appear  to  have  been  adherent.  3352 

From  a  boy,  whose  limb  was  amputated  for  the  disease  .shown  ;  he  recovered  after  the  operation. 

836.  The  lower  ends  of  the  tibia  and  fibula,  together  with  the  astragalus  of  the 
left  side.  The  portions  of  the  bones  entering  into  the  formation  of  the  ankle- 
joint  are  superficially  rarefied,  the  cancellous  tissue  being  uniformly  exposed  by 
the  removal  of  the  articular  cartilage  and  the  subjacent  layer  of  compact  osseous 
substauc  e  The  compact  tissue  of  the  lower  end  of  the  tibia  also  shows  signs  of 
rarefacti  v  inflammation,  its  Haversian  canals  being  increased  both  in  size  and 
apparent  y  in  number,  so  as  to  render  the  osseous  tissue  less  dense  than  natural ; 
these  appearances  diminish  in  intensity  as  traced  from  the  articular  surface' 
upwards.  There  is  an  oval  perforation  in  the  internal  malleolus,  the  apex 
of  which  has  also  been  destroyed.  The  surfaces  beyond  the  articulation  are, 
for  the  most  part,  thickly  covered  with  osteophytes.  2926 

It  is  most  probable  that  the  disease  in  this  specimen  commenced  in  the  synovial  membrane 
and  that  the  changes  in  the  bones  were  of  secondary  occurrence.  In  the  recent  state  the 
ulcerated  surlaces  were  covered  with  granulation-tissue. 

837.  The  lower  part  of  a  left  humerus  with  the  upper  halves  of  the  radius  and 
ulna.  As  the  result  of  chronic  inflammation  in  the  joint,  the  cartilage  and  subjacent 
layer  of  compact  bone  have  been  completely  destroyed.  The  exposed  cancellous 
tissue  presents,  as  the  result  of  rarefying  inflammation,  an  unusuallv  open  texture 
the  osseous  trabeculse  being  in  part  much  thinned.  The  inner  part  of  the 
olecranon  is  deeply  excavated,  possibly  as  the  result  of  the  separation  of  a 
necrosed  portion  of  the  cancellous  tissue.  New  osseous  tissue  also  covers  the 
surfaces  of  the  bones  in  the  neighbourhood  of  the  joint.  The  new  bone  has 
everywhere  a  compact  exterior,  and  in  parts  is  very  dense  or  almost  ivory-like 
as  though  the  disease  in  the  joint  had  been  of  long  duration.  The  lower  part  of 
the  toreurm  was  removed  by  amputation  ;  the  divided  ends  of  the  radius  and  ulna 
have  been  rounded  by  absorption,  and  in  each  of  the  bones  the  medullary  canal  is 
closed  by  a  cap  ot  compact  osseous  tissue.  qiqq 

^  wj^'-Tpmiot."  ^""^  "'"""'^  subsequently  to  the  amputation  of  the  forearm,    The  patient 
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838.  A  vertical  section  of  the  right  knee-joint  of  a  child,  the  several  parts  of  which 
have  been  forcibly  separated  after  having  become  united  by  tough  fibrous  tissue 
which  had  developed  m  the  joint  after  destruction  of  the  cartilage  In  the  head 
of  the  tibia  is  the  cavity  of  a  chronic  abscess,  measuring  1-5  cm.  in  its  greatest 
diamerer.  The  cavity  hes  partly  in  the  diaphysis  and  partly  in  the  epiphysis  the 
middle  part  of  the  epiphysial  cartilage  having  been  destroyed  by  the  "abscess 
The  inner  surface  of  the  cavity  is  hned  by  a  thin,  nearly  smooth  layer  of 
grauulatiou-tissue.  From  the  upper  part  of  the  cavity  a  large  track  opens  into 
the  front  of  the  knee-joint  to  the  outer  side  of  the  middle  line,  and  another 
extension  of  the  outer  part  of  the  cavity  passes  backwards  and  opens  above  into 
the  joint  on  the  external  condylar  surface  and  below  on  the  posterior  aspect  of 
the  external  tuberosity.  On  the  posterior  part  of  the  inner  condylar  surface 
of  the  tibia  is  a  deep  rounded  pit  extending  1  cm.  into  the  substance  of  the  bone. 
In  the  posterior  part  of  the  internal  condyle  of  the  femur  there  is  an  abscess' 
smaller  than  that  in  the  tibia  and  opening  into  the  joint  on  the  posterior  aspect 
of  the  condyle.  The  cartilage  on  the  head  of  the  fibula  is  partly  destroyed  as  the 
result  of  the  extension  of  the  disease  into  the  superior  tibio-fibular  articulation. 

3351 

839.  The  corresponding  ends  of  a  right  humerus  and  ulna.  The  lower  part  of  the 
humerus  is  greatly  enlarged  and  altered  in  texture  by  inflammation.  Close  above 
the  articular  surface  an  almost  circular  gap  has  been  made  through  the  lower  end 
of  the  humerus  by  caries  ;  and  the  bone,  for  nearly  1  cm.  above  and  on  either 
side  of  this  aperture,  is  superficially  ulcerated,  and  has  apparently  undergone 
subset^^.ent  necrosis.  By  the  extension  of  the  disease  interiorly  the  upper  edge 
of  the  articular  cartilage  is  undermined,  but  the  cartilage  itself  is  unaltered. 
Besides  the  circular  aperture  already  noticed,  there  is  a  second  perforation,  about 
3  mm.  in  diameter,  leading  through  the  inner  part  of  the  humerus  a  short 
distance  above  the  internal  condyle.  On  the  ulna  the  articular  cartilage  has  been 
destroyed  for  about  the  middle  third  of  its  extent,  the  denuded  bone  being  also 
superficially  carious.  3270 

From  a  "  scrofulous  "  child  between  five  and  six  years  of  age.  The  limb  was  so  small  ihat  it 
was  amputated  by  Mr.  Liston  with  a  bistoury  and  bone-forceps ;  the  end  of  the  bone  was 
split  by  the  forceps. 

840.  The  bones  of  a  left  foot,  excepting  the  phalanges.  All  the  articulations 
between  the  bones  of  the  tarsus,  with  the  exception  of  the  calcaneo-cuboid  and 
posterior  division  of  the  astragalo-calcaneal,  have  been  affected  in  different  degrees 
by  tuberculous  disease,  commencing,  probably,  in  the  navicular  bone,  which  is 
reduced  to  a  slender  ring  by  caries  and  necrosis  of  its  central  part.  All  the 
bones  in  connection  with  the  synoAnal  membrane  pertaining  to  the  articulations 
of  the  navicular  show  signs  of  superficial  ulceration,  as  though  secondarily 
affected  in  consequence  of  extension  of  the  disease  by  the  synovial  membrane,  the 
surfaces  of  the  cuneiform  bones  which  articulate  with  the  navicular  and  those 
which  articulate  with  each  other  and  with  the  cuboid  bone  haA  ing  been  more  or 
less  extensively  destroyed ;  the  head  of  the  astragalus  is  also  superficially 
ulcerated.  In  most  situations  the  ulcerated  surfaces  have  healed,  the  cancellous 
tissue  being  closed  by  new  bone ;  the  inner  and  middle  cuneiform  bones  are 
united  by  osseous  substance,  as  also  are  the  middle  cuneiform  and  second  meta- 
tarsal bones.  292G 

841.  The  bones  of  a  right  foot,  with  the  lower  ends  of  the  tibia  and  fibula.  Except 
over  the  inner  malleolus  (on  which  the  articular  cartilage  remains)  and  the 
borders  of  the  upper  surface  of  the  astragalus,  the  articular  parts  of  the  hones 
forming  the  ankle-joint  are  superficially  ulcerated.  In  the  lower  end  of  the 
tibia,  in  front,  the  line  of  the  epiphysis  is  readily  traceable  on  the  outer  side. 
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About  1  cm.  from  the  articular  surface  of  the  tibia  is  a  small  excavated  space 
in  the  lower  end  of  the  diaphysis,  around  which  the  cancellous  tissue  is  in 
process  of  rarefactive  inflammation,  its  spaces  being  widely  open  and  its  lamellae 
much  tliinned  ;  the  affected  portion  is  quite  white,  and  contrasts  strongly  with 
the  yellow  fatty  bone  forming  the  rest  of  ttie  tibia,  an  appearance  which  is 
due  to  its  spaces-  having  been  filled  with  granulation-tissue  in  place  of  fat. 

On  the  inferior  articular  surface  of  the  tibia  is  a  small  excavation  extending 
into  the  epiphysis  directly  towards  the  pit  in  the  sliaft  above  mentioned ;  and 
there  is  a  similar  excavation  in  the  outer  part  of  the  tibia  immediately  above  the 
epiphysis.    Above  and  below  the  latter  point,  new  bone  has  been  deposited  upon 
the  fibula.    New  bone  has  also  been  formed  in  small  amount  on  the  posterior 
margin  of  the  astragalus.    All  the  bones,  including  the  new  osseous  substance, 
are  very  greasy  and  atrophied.  2931 
The  patient  recovered  after  removal  of  the  parts  by  amputation.    The  origin  of  the  disease  in 
this  specimen  was  probably  a  tuberculous  deposit  in  the  diaphysis  of  the  tibia  at  tliat  part 
indicated  by  the  small  depression  in  front ;  from  this  point  the  ulceration  extended  through 
the  epiphysis  to  ihe  cartilage  of  the  articulation,  which  was  subsequently  perforated,  the 
synovial  membrane  becoming  secondarily  affected,  and  ulceration  of  the  articular  cartilage 
occurring  in  other  parts  of  the  joint.    The  disease  has  extended  laterally  to  the  tibio-fibular 
articulation. 

842.  The  bones  forming  a  left  knee-joint,  in  which,  as  the  result  of  tuberculous 
disease,  irregular  destruction  of  all  the  articular  surfaces  has  occurred,  the  exposed 
cancellous  tissue  being  for  the  most  part  widely  open.  In  the  outer  condyle  of 
the  I'emur  a  wedge-shaped  piece  of  tlie  bone  has  undergone  necrosis,  and  contrasts 
by  its  white  colour  with  the  surrounding  bone.  The  base  of  the  wedge  is  formed 
by  the  compact  articular  layer,  which  is  unaltered  in  appearance;  the  apex  of  the 
wedge  is  exposed  in  a  deep  pit  on  the  outer  surface  of  the  condyle.  The  separation 
of  the  sequestrum  is  almost  complete.  A  similar  but  somewhat  larger  sequestrum 
lies  in  the  outer  tuberosity  of  the  tibia.  In  the  inner  tuberosity  of  the  tibia  are 
two  other  small  irregular  spongy  sequestra,  which  are  completely  detached,  but 
confined  within  spaces  in  the  cancellous  tissue.  An  Lrregular  deposit  of  new 
bone  has  occurred  around  the  margins  of  the  articular  surfaces. 

From  a  man,  20  years  of  age,  in  whom  the  disease  was  of  6  yeai  s'  duration.    There  was  extensive 
suppuration  within  the  joint.    The  patient  recovered  after  amputation. 


TUEEEOULOUS  DISEASE  OP  SPECIAL  JOINTS. 
TCTBEECFLOtrS  DiSEASE  OE  THE  AeTICULATIONS  OF  THE  VeETEBE^. 

These  joints  are  most  frequently  diseased  as  a  secondary  result  of  caries  affectine 
the  bodies  ot  the  vertebrse.  The  disease  may,  however,  occur  primarily  in  the 
synovial  membrane  ol  the  articulations.  t  j  ^ 

843.  An  atlas,  with  the  adjoining  parts  of  the  occipital  bone  and  axis.  On  the 
right  sidc^^  the  atlas  has  become  firmly  united  bv  bone  to  the  condyle  of  the 
occ.pita  bone  after  destruction  of  the  parts  which  form  the  atlanto-occipital 
articulation.  On  the  left  side,  the  cartilage  of  the  corresponding  articulation  has 
been  m  various  degrees  thinned  and  destroyed.  The  surface  of  the  odontoid 
process,  also  is  everywhere  unevenly  ulcerated,  the  corresponding  articular 
surface  on  the  back  of  the  atlas  being  obliterated  and  covered  by  fibrous  tissue^ 

b;Llff:cte?"'''""^  '^'"^"^        ''''''         '""^         likewise^ppear  to  ha^e 
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844.  A  sacnim  with  the  vertebra,  of  the  lumbar  region.  The  articulations  between 
the  fourth  and  fafth  lumbar  vertebr^B,  and  between  the  latfer  and  the  sacrum,  have 
on  the  right  side  been  destroyed  by  caries  of  the  articular  surfaces,  which,  in  the 
fifth  lumbar  vertebra,  has  led  to  the  loss  of  the  greater  part  of  its  unner 
articular  process  The  bodies  of  the  four  lower  vertebra  on  the  same  side  are 
flattened  and  hollowed  by  u  ceration  ;  the  diseased  surfaces  appear  to  be  in  process 
of  healing,  and_  are  for  the  most  part  surrounded  by  ridges  of  new  isseous 
substance ;  the  intervertebral  hbro-cartilages  are  unaffected.  AU  the  bones  are 
hght  and  atrophied.  ^g^-^ 

The  erosion  of  the  bodies  of  the  vertebrae  on  the  right  side,  and  the  deposition  of  new  bone 
upon  them,  have  probably  resulted  from  the  formation  of  an  abscess  in  the  substance  of  the 
psoas  muscle  in  connection  with  the  articular  disease.  The  disease  of  the  articulation 
between  the  last  lumbar  vertebra  and  the  sacrum  is  in  the  same  manner  probably  secondary 
to  that  or  tlie  articulation  above. 


TuBEECuious  Disease  op  the  Shouldee- Joint. 

Tuberculous  disease  of  the  shoulder  begins  most  commonly  as  a  deposit  in  the 
upper  extremity  of  the  humerus  (850),  and  not  uncommonly  may  lead  to  ex- 
tensive destruction  without  suppuration  (dry  caries).  Sequestra  may  be  present 
(846).  In  advanced  cases  the  head  of  the  scapula  is  often  extensively  destroyed 
(845).  The  abscesses  resulting  from  tuberculous  disease  of  the  shoulder  may 
extend  to  either  border  of  the  deltoid,  or  to  the  arm  or  axilla. 

845.  The  upper  part  of  a  left  humerus,  with  the  scapula  and  outer  end  of  the 
clavicle.  As  a  result  of  caries  the  head  of  the  humerus  has  been  in  great  part 
destroyed  ;  its  remains,  upon  which  the  cancellous  tissue  is  everywhere  ex- 
posed to  view  and  more  than  naturally  open,  present  several  shallow  depressions  ; 
the  adjoining  portion  of  the  bone  is  roughened  with  osteophytes;  new  bone 
has  been  formed  in  the  bicipital  groove.  The  head  of  the  scapula  has  been 
almost  completely  destroyed,  the  disease  having  extended  upwards  on  the  root 
of  the  coracoid  process,  and  backwards  to  the  neck  of  the  bone.  New  osseous 
tissue  has  been  formed  in  large  amount  over  the  whole  of  the  scapula,  as  well 
as  upon  the  acromial  end  of  the  clavicle.  2931 

846.  The  head  of  a  humerus  with  the  tuberosities,  removed  by  operation.  The 
natural  shape  of  the  head  is  completely  lost,  its  greater  part  having  been  destroyed 
by  caries,  and  its  remains  being  pitted  with  deep  depressions ;  near  its  upper 
part,  behind  and  to  the  inner  side  of  the  small  tuberosity,  a  pyramidal  portion 
has  become  necrosed  and  lies  completely  detached,  though  not  displaced,  from  the 
bone  around  ;  upon  this  necrosed  portion  the  smooth  articular  surface  of  the  head, 
divested  of  cartilage,  is  plainly  recognisable.  2882 

847.  A  right  scapula,  with  the  acromial  portion  of  the  clavicle,  and  the  upper  part 
of  the  humerus,  from  a  case  in  w  hich  the  upper  extremity  of  the  humerus,  in- 
cluding its  tuberosities,  had  been  excised  eleven  years  before  death,  the  glenoid 
fossa  being  also  gouged  at  the  operation.  A  false  joint  has  formed  between  the 
two  new  surfaces,  each  of  which  is  coated  with  dense  fibrous  tissue.  The  parts 
are  connected  above  and  below  by  two  firm  ligamentous  bands,  the  inner  surface 
of  which  is  smooth  and  polished,  as  in  a  natural  capsule ;  as  the  humerus  hangs 
vertically,  the  lower  of  these  lies  loosely  folded. 

The  patient,  a  farm  labourer,  died  eleven  years  alter  the  operation,  which  was  performed  by 
Sir  J.  Erichsen.  Mr.  Shillitoe,  of  Hitchin,  who  presented  the  specimen,  states  that  the 
arm  was  useful  for  all  movemenls  below  the  shoulder. 

848.  Plaster  casts  of  the  two  shoulders  from  the  same  person,  the  head  of  the 
hiunerus  having  been  excised  on  the  right  side.    As  compared  with  the  left,  the 
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right  shoulder  is  smaller  and  less  rounded,  the  acromion  being  unnaturally 
prominent,  and  the  deltoid  flattened  on  all  its  aspects  in  consequence  of  the  removal 
of  the  upper  end  of  the  bone. 
849  Plaster  casts  of  the  two  shoulders  of  a  man  in  whom  the  head  of  the  left 
hilmerus  had  been  excised.    On  the  outer  aspect  from  the  acromion  downwards 
the  left  shoulder  is  quite  flat,  the  soft  parts  behind  being  thrown  into  a  prominent 
fold.  ^^^^ 
The  patient,  a  man  aged  42,  had  suffered  from  severe  pains  in  the  left  shoulder-joint  for  about 
2^  yeai-s  before  the  operation,  the  pain  having  increased  so  much  dunng  the  last  six  months 
as  to  have  compelled  him  to  desist  from  his  occupation  of  pianoforte-maker.    At  the  time 
of  his  admission  the  shoulderVas  swollen  and  excessively  tender,  and  there  was  a  sinus  leading 
down  to  the  head  of  the  bone.    The  patient  was  operated  upon  in  October  1861  by  Sir  John 
Efichsen  who  removed  the  whole  of  the  head  of  the  humerus,  which  was  in  a  carious  slate, 
and  gouged  away  a  very  small  portion  of  the  lower  part  of  the  glenoid  cavity,  which  was 
similarly  diseased.    In  less  than  three  months  after  the  operation  the  man  was  able  to  do 
light  work,  and  gradually  gained  strength  in  the  arm,  but  abduction  was  very  imperfect. 

850.  The  remains  of  the  upper  extremity  of  a  right  humerus  removed  in  the 
operation  of  excision  of  the  shoulder-joint.  The  sawn  surface,  which  is  hori- 
zontal, presents  two  distinct  caseous  deposits,  one  in  the  great  tuberosity,  and  one 
in  the  anterior  part  of  the  remains  of  the  head  of  the  bone.  The  surface  left  by 
the  partial  destruction  of  the  head  is  for  the  most  part  irregular  and  covered  with 
dense  fibrous  tissue,  but  at  its  inner  part  presents  a  small  smooth  convex  surface, 
apparently  part  of  the  normal  surface  of  the  head,  which  is  marked  from  the  rest 
by  a  deep  groove.  8254 

From  a  girl  aged  1 3,  who  was  admitted  into  the  Victoria  Hospital  for  Children  under  the  care 
of  Mr.  Eaymond  Johnson,  Jan.  4,  1899.  There  had  been  stiffness  of  the  right  shoulder  for 
5  years.  On  admission  the  right  arm  was  nearly  fixed  in  an  adducted  position  ;  the  deltoid 
was  wasted.  Excision  of  the  upper  end  of  the  humerus  was  performed ;  the  caseous  foci 
exposed  in  the  sawn  surface  were  scraped.    The  wound  healed  by  first  intention. 


TlTBEECTIIiOTTS  DISEASE  OE  THE  ElBOW-JoINT. 

Tuberculous  disease  of  the  elbow  may  begin  in  the  synovial  membrane  or  in  one 
ot  the  bones.  Of  the  latter,  the  olecranon  process  of  the  ulna  is  most  commonly 
the  seat  of  the  primary  deposit  (853),  but  the  lower  extremity  of  the  humerus 
and  much  less  commonly  the  head  of  the  radius  may  primarily  be  affected.  The 
resulting  abscesses  appear  most  commonly  in  the  first  instance  at  the  sides  of  the 
joint  and  often  extend  superficially  considerable  distances  into  the  arm  and  forearm. 

851.  A  wax  model  of  a  child's  right  arm,  in  which  the  elbow-joint  had  been 
destroyed  by  tuberculous  disease.  The  elbow  is  uniformly  swollen  so  as  to 
measure  about  8  cm.  in  diameter ;  the  skin  over  the  swelling  is  pale  like  that  of 
the  rest  of  the  arm,  but  the  subcutaneous  veins  are  unnaturally  evident.  In 
the  integument  on  the  outer  side  there  is  a  circular  ulcerated  opening  nearly 
5  cm.  in  diameter,  through  which  a  mass  of  pulpy  granulation-tissue  projects; 
the  edges  ot  the  opening  are  sharp  and  nearly  flat.  2508 

852.  A  right  elbow-joint,  injected.  Almost  the  whole  of  the  articular  cartilage  on 
the  several  bones  has  been  destroyed.  On  the  humerus  a  narrow  line  of  the 
cartilage  remains  over  the  border  of  the  articular  surface,  from  which  however 
it  has  been  almost  detached  by  ulceration  of  the  bone  beneath.  The  destruction 
ot  the  cartilage  has  been  hastened  by  the  pressure  or  friction  of  the  articular 
surfaces  upon  one  another,  as  is  shown  by  the  amount  of  cartilage  remaining 
on  the  lower  part  ot  the  capitellum,  which  in  the  semiflexed  position  of  the 
jouit  would  have  been  uncovered  except  by  the  soft  parts.    The  exposed  bone 
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s  covered  With  a  laj^er  of  granulation-tissue,  which  has  been  imperfectly  reddened 

oLo  V?'  T  •  r^"""  ?  '^"^^  ^^-^^'''d  ioint  is  thickly  V'sel  S 
osteophytes  Similar  changes  have  occa-red  in  the  bones  of  the  forearni!  Tl  e 
lower  end  ot  the  humerus  a  short  distance  above  the  capitellu.n,  is  perforated  by 
a  small,  irregular  opening  leadmg  into  a  large  excavation  in  the  bone.  384 
During  life  extensive  absces.es  surrounded  the  joint.    The  patient  was  "  scrofulous." 

853.  A  sagittal  section  of  the  right  elbow  of  a  child.  The  cartilaginous  epiphysis 
of  the  olecranon  is  separaled  from  the  rest  of  the  bone  by  a  caseous  deposit,  and 
the  upper  end  of  the  ulna  and  the  lower  end  of  the  shaft  of  the  humerus  are 
enlarged  and  inhltrated  with  a  similar  substance.  The  cavity  of  the  elbow-ioint 
is^  distended,  and  contains  two  large  caseous  deposits,  one  of 'which  fills  the  front 
ot  the  joint  and  tlie  other  occupies  the  olecranon  fos^a  of  the  humerus.  Continuous 
with  these  two  deposits  is  a  thin  membrane-like  layer  of  granulation-tissue,  which 
extends  completely  across  the  joint  between  the  articular  surfaces  of  the  humerus 
and  ulna.  The  articular  surface  of  the  humerus  appears  to  be  normal,  but  on 
the  ulna  the  cartilage  has  been  partly  destroyed.  6467 

From  a  female  child  aged  14  months.  Swelling  of  the  left  thumb  had  been  noticed  for  about 
6  months  and  of  the  right  elbow  for  14  days.  On  adniission,  the  child  was  wasted;  the 
cervical  glands  were  enlarged  ;  the  first  phalanx  of  the  left  thumb  was  enlarged  and  there 
was  an  abscess  on  its  inner  side  ;  there  was  fulness  about  the  right  elbow.  The  abscess  in  the 
thumb)  was  opened  and  the  carious  bone  scraped.  Death  occurred  a  month  after  admission, 
Irom  increasing  emaciation.  There  were  scattered  tubercles  in  both  lungs  and  in  the  liver, 
and  the  bronchial  and  mediastinal  glands  were  caseous.    (Surg.  Eeg.  Eep.  1889  p  111' 

No.  8t)2.)  a        o        r  ,  i- 

854.  The  anterior  half  of  the  lower  end  of  the  right  humerus  of  a  child,  iu  which 
the  articular  cartilage  has  been  in  part  destroyed.  The  cartilage  is  perforated 
with  numerous  minute  round  apertures,  some  of  which  have  united  to  form 
larger  and  less  regular  ones.  Some  of  the  larger  apertures  are  occupied  by  soft 
granulation-tissue.  Around  the  margin  of  the  articular  surface  are  seen  remains 
of  the  tuberculous  synovial  membrane.  2274 

855.  4  elbow-joint,  with  the  surrounding  soft  parts,  the  bones  being  exposed  on 
the  inner  side  by  dissection.  The  articular  cartilage  and  superfical  layer  of  the 
subjacent  bone  have  been  destroyed,  and  the  lower  end  of  the  humerus  perforated, 
by  caries,  which  has  extended  also  directly  upwards  towards  the  medullary 
canal.  From  the  extensive  abscess  resulting,  two  sinuses,  marked  by  pieces 
of  coloured  glass,  lead  through  the  overlying  soft  parts  to  the  surface ;  and  there 
is  a  third  opening  on  the  front  of  the  elbow,  which,  it  is  probable,  also  com- 
municated with  the  diseased  joint,  v\  hilst  a  fourth  sinus  passes  directly  outwards 
and  opens  behhid  the  outer  condyle.  On  the  outer  aspect  of  the  elbow  considerable 
portions  of  the  integument  have  been  destroyed  by  ulceration.  385 

The  patient  was  a  young  man  in  whom  the  disease  of  the  elbow  came  on  after  an  attiick  of 
erysipelas  of  the  arm  ;  a  year  and  a  half  afterwards  he  submitted  to  amputation  ;  the  bones 
at  that  time  distinctly  grated  when  moved  upon  each  other ;  extensive  abscesses  surrounded 
and  communicated  witli  the  joint.  "A  fleecy  tissue,  loaded  with  pus,"  was  removed  from 
between  the  surfaces  of  the  bones  in  exposing  them. 


856.  A  right  elbow-joint,  with  the  surrounding  soft  parts,  injected.  The  olecranon 
has  been  almost  completely  destroyed  by  caries,  t  he  cartilage  eoverhig  the  correspond- 
ing posterior  portion  of  the  trochlear  surface  of  the  humerus  beiu<:  nlso  destroyed, 
and  the  surfaces  of  the  bones  so  exposed  being  covered  with  vascular  granulation- 
tissue.  The  remaining  portion  of  the  joint  appears  to  be  quite  healthy.  A 
short  sinus  leads  from  the  posterior  part  of  the  joint  almost  directly  backwards 
through  the  integument ;  from  the  surface  around  the  external  opening  of  the 
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siaus  there  projects  a  flattened,  circular,  papillomatous  growth  about  6  cm.  in 
diamet-er.    The  joint  has  been  fixed  iu  the  semiflexed  position. 
Microscopic  Striicture.-Th^  papillomatous  growth  around  the  sinus  is  of  a  simple  character 
and  the  deeper  structures  contain  tuberculous  nodules. 

857  The  bones  entering  into  the  formation  of  the  left  elbow-joint  of  a  young  subject. 
On  each  of  the  three  bones  the  cartilage  and  articular  layer  of  compact  bone  have 
in  parts  been  destroyed  and  the  subjacent  cancellous  tissue  exposed.  J. he  general 
shape  of  the  articular  surfaces  is  unaltered.  New  bone  mostly  in  the  torm  ot 
poiuted  osteophytes  has  been  thrown  out  on  the  bones,  the  articular  extremities 
of  which  are  enlarged. 

The  limb  was  amputated,  and  the  patient  recovered. 

858  The  bones  of  a  right  elbow-joint,  considerable  portions  of  the  articular  parts  of 
which  have  been  destroyed  by  caries,  the  shaft  of  the  humerus  being  also  per- 
forated in  the  situation  of  the  olecranon  fossa.  The  coronoid  process  of  the  ulna 
is  completely  wanting ;  and  m  the  great  sigmoid  cavity  a  large  irregular  piece 
of  the  bone  has  undergone  necrosis,  and  is  surrounded  by  a  deeply  excavated 
groove ;  the  lovA  er  part  of  the  sequestrum  is  almost  completely  isolated  from  the 
surrounding  parts.  In  the  outer  border  of  the  groove  noticed  the  cancellous  spaces 
are  small,  and  their  laminsB  coated  with  delicate  new  bone  ;  the  spaces  of  the 
sequestrum  are  widely  open,  and  their  lamellae  unaltered  in  appearance.  On  the 
inner  aspect  of  the  ulna  the  disease  has  spread  downwards  a  considerable  distance 
beyond  the  articulation,  and  in  one  situation  appears  to  have  extended  through 
the  new  bone  which  has  been  formed  in  the  neighbourhood  of  the  disease.  The 
head  of  the  radius  is  almost  wholly  wanting.  3121 

859.  The  corresponding  extremities  of  a  left  humerus  and  of  the  bones  of  the 
forearm,  removed  by  operation.  The  articular  cartilage  has  everywhere  disappeared, 
and  the  surfaces  of  the  several  bones  are  covered  with  a  thick  irregular  layer  of 
tuberculous  granulation-tissue.  3347 

The  patient  was  an  elderly  lady  under  the  care  of  Mr.  Listen.    The  operation  was  followed  by 
complete  recovery. 

860.  The  upper  articular  parts  of  a  radius  and  ulna,  with  the  lower  part  of  the 
humerus,  removed  in  excision  of  the  elbow-joint.  The  several  articular  surfaces 
have  been  in  varying  degrees  superficially  destroyed,  chiefly  where  they  are 
naturally  in  contact  in  the  semiflexed  position  of  the  joint ;  at  certain  points  the 
disease  has  caused  small  circular  apertures  in  the  limiting  compact  layer,  in  other 
parts  this  layer  is  completely  wanting. 

861.  The  articular  portions  of  the  bones  entering  into  the  formation  of  a  left  elbow- 
joint  which  were  removed  by  excision.  The  olecranon  has  been  completely 
separated  by  the  disease,  the  line  of  separation  passing  obliquely  through  the  middle 
of  the  great  sigmoid  cavity,  and  the  surfaces  of  the  fragments  being  for  the  most 
l)art  healed.  The  articular  cartilage  covering  the  ulna  and  the  trochlear  surface 
of  the  humerus  has  been  iu  part  destroyed,  but  that  of  the  radio-humeral  part  of 
the  articulation  has  escaped.  Eemains  of  the  tuberculous  synovial  membrane  are 
seen  around  the  edges  of  the  articular  surfaces.  "  7349 

862.  The  portions  of  the  bones  of  a  right  elbow-joint  removed  by  excision.  The  can- 
cellous tissue  beneath  their  articular  surfaces  is  everywhere  exposed  by  ulceration, 
which,  in  certain  situations,  has  extended  more  deeply  than  in  others  ;  the  surfaces 
adjoining  tlie  articulation  are  thickly  beset  with  long,  thorny,  and  laminar  osteo- 
phytes. •  3297 

The  patient  was  under  the  care  of  Mr.  Liston. 
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863.  A  sagittal  section  of  a  right  elbow,  the  articular  extremities  of  the  bones 
having  been  previously  excised.  The  bones  are  held  together  by  dense  fibrous 
tassue,  that  which  connects  the  radius  to  the  humerus  having  a  thickness  of  1-5  cm 
A  large  irregular  mass  of  bone  projects  from  the  front  of  the  extremity  of  the  ulna 
and  assists  in  forming  the  new  joint.  A  considerable  deposit  of  new  bone  is  also 
present  on  the  posterior  aspect  of  the  humerus.  Posteriorly  the  fibrous  expansion 
of  the  tendon  of  the  triceps  is  firmly  attached  to  the  back  of  the  ulna  The 
section  of  the  humerus  and  radius  shows  that  the  divided  ends  of  the  bones  are 
closed  by  a  thin  compact  layer.    The  radius  is  in  a  position  of  semi-pronation. 

6888 

Prom  a  man  aged  45,  who  was  admitted  into  U.  C.  H.,  Peb.  1,  1883.  for  disease  of  the  left  hip- 
joint  with  sinuses.  A  large  abscess  over  the  joint  containing  offensive  pus  was  opened  and 
drained  Death  occurred  on  the  23rd  day  frpm  py£emia.  The  left  hip  was  disorganized 
and  both  knees  contained  pus.  The  elbow  had  been  excised  some  time  previously  ;  there  was 
good  movement  in  the  new  joint.    (Mr.  Heath's  Case-books,  1883,  vol.  ii.  p.  107.)  ' 

864.  The  lower  halt  of  a  right  humerus,  with  the  bones  of  the  forearm,  in  which 
portions  of  the  articular  parts  forming  the  elbow-joint  were  removed  by  excision. 
The  section  of  the  humerus  has  not  been  carried  sufficiently  high  to  remove  the 
whole  of  the  articular  surface,  and  both  the  condyles  remain,  as  does  also  the  base 
of  the  coronoid  process  of  the  ulna ;  a  very  thin  slice  appears  to  have  been  removed 
from  the  head  of  the  radius.  The  sawn  surfaces  of  the  bones  are,  for  the  most 
part,  healed,  but  around  them,  especially  on  the  ulna  and  internal  condyle,  the 
bone  is  very  open  in  texture  and  the  trabeculfe  are  thinned  as  if  rarefactive 
inflammation  were  still  advancing  in  it.  The  neighbouruag  parts  of  the  bones  are 
irregularly  covered  with  osteophytes.  3651 

The  limb  was  removed  by  amputation  seven  months  after  the  excision  of  the  elbow-joint. 

About  twelve  weeks  before  admission  to  the  hospital  the  elbow  became  iutlamed  and  swollen, 
and  an  inflammatory  swelling  appeared  also  over  the  hip.  Both  swellings  were  opened  ;  that 
over  the  elbow-joint  discharged  freely  when  the  man  jDresented  himself  at  the  hospital,  and 
a  piece  of  bone  was  exposed  in  the  opening.  The  joint  was  excised,  and  about  seven  months 
afterwards  Mr.  Listen  amputated  the  arm  in  consequence  of  the  existence  of  several  sinuses 
which  did  not  heal,  and  the  detection  of  dead  bone. 

865.  A  vertical  section  of  a  left  elbow,  together  with  some  of  the  surrounding 
muscles,  in  which  tuberculous  disease  recurred  after  excision  of  the  joint.  The 
section  shows  that  the  inner  part  of  the  new  articulation  is  formed  between  the 
divided  surface  of  the  lower  end  of  the  humerus  and  the  anterior  surface  of 

•  the  upper  end  of  the  shaft  of  the  ulna.  The  cavity  of  the  new  joint  is  lined 
with  soft  granulation-tissue  which  covers  also  the  surfaces  of  the  bones.  The 
new  joint  is  closed  behind  by  the  expansion  of  the  triceps  tendon  which  is  ad- 
herent to  the  end  of  the  ulna.  In  the  front  part  of  the  cavity  of  the  new  joint 
two  pieces  of  glass  indicate  the  position  of  sinuses  leading  inwards  ;  the  lower  of 
these  corresponded  to  an  opening  in  the  integument,  and  the  upper  leads  into  an 
abscess-cavity  measuring  3  cm.  in  its  greatest  diameter.  7448 

Prom  a  patient  who  was  the  subject  of  pulmonary  phthisis.  Excision  of  the  elbow  was  performed 
at  the  Brompton  Hospital.  Amputation  was  afterwards  performed  at  the  middle  of  the  arm 
on  account  of  return  of  the  disease.  (See  Godlee,  Lecture  on  Bone  and  Joint  changes  in  con- 
nection with  Thoracic  Disease.    'Brit.  Med.  Journ.,'  July  11  &  18,  1896.) 


TTJBEnCULOTJS  DISEASE  OE  THE  WbIST-JoINT  AND  AbTIOULATIONS  OF  TUE  HaND. 

Tuberculous  disease  of  the  wrist  is  often  associated  with  disease  of  the  carpus  and 
metacarpus,  so  that  it  is  often  impossible  to  determine  the  exact  starting-point  (8C)(i). 
In  some  instances  the  disease  appears  to  begin  in  the  synovial  membrane,  or  as 
a  deposit  in  the  lower  extremity  of  the  radius.    The  joint-affection  is  sometimes 
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secondary  to  disease  in  some  of  the  surrounding  tendon-sheaths  Abscesses  are  most 
common  on  the  dorsal  aspect  of  the  joint.  The  joints  of  the  fingers  are  rarely 
afEected  by  tuberculous  disease. 

866  The  lower  ends  of  a  lefb  radius  and  ulna,  with  the  carpal  and  inner  four  meta- 
carpal  bones.  The  articular  surfaces  of  the  several  bones,  with  the  exception  of 
the  metacarpal  surface  of  the  trapezium  and  the  corresponding  surfaces  of  the 
unciform  and  inner  two  metacarpal  bones,  have  been  in  various  degrees  destroyed 
by  caries,  and  of  many  of  the  bones  considerable  portions  are  wanting;  the 
parts  remaining  are  very  light,  their  cancellous  spaces  larger  than  natural,  and 
their  surfaces  irregularly" pitted.  The  lower  end  of  the  radius  is  deeply  excavated, 
and  a  portion  of  its  cancellous  tissue  has  undergone  necrosis  ;  the  lower  extremity 
of  the  ulna  has  been  entirely  destroyed.  Upon  the  surfaces  of  some  of  the  bones 
pointed  outgrowths  of  osseous  substance  have  been  formed.  The  unciform  and 
OS  magnum  are  ankylosed  by  bone,  as  also  are  the  several  metacarpal  bones.  2928 
From  a  man,  45  years  of  age,  in  whom  the  disease  had  been  of  long  duration.  He  recovered 
after  amputation.  .  ,    ,  •  i 

All  the  bones  are  aflPected,  chiefly  on  the  surfaces  which  are  in  connection  with  the  synovial 
membrane  of  the  wrist-joint.  The  thin  inner  border  of  the  scaphoid  is  completely  destroyed, 
the  articular  cavity  of  the  wrist  being  thus  continuous  with  that  between  the  carpal  bones. 
There  is  nothing  to  show  definitely  in  what  structures  the  disease  began  ;  but  if  it  com- 
menced in  any  single  bone  its  extension  has  clearly  been  by  means  of  the  synovial  membrane, 
as  in  the  trapezium  and  unciform  bones  only  those  surfaces  which  enter  into  the  large  synovial 
cavity  of  the  wrist  are  affected. 

867.  The  lower  ends  of  a  left  radius  and  ulna,  together  with  the  bones  of  the  carpus 
and  metacarpus.  The  second  and  third  metacarpal  bones  are  extensively  hollowed 
out  by  ulceration  which,  in  each,  has  destro3'ed  considerable  parts  of  the  proximal 
extremity.  In  the  third  the  disease  has  extended  throughout  the  whole  length  of 
the  interior  of  the  bone,  the  compact  wall  of  which,  in  the  lowest  2  cm.  of  its  dorsal 
surface,  is  completely  wanting.  The  remaining  surfaces  of  the  second  and  third 
metacarpals  are  rendered  irregular  by  pointed  osteophytes,  and  the  remains  of 
their  proximal  extremities  are  ankylosed  by  bone  to  the  os  magnum  and  trapezoid, 
which  have  also  been  extensively  destroyed  and  are  ankylosed  to  each  other.  All 
the  remaining  carpal  bones  are  rendered  irregular  by  the  formation  of  new  bone 
on  their  non-articular  surfaces,  whilst  their  articular  surfaces,  with  the  exception 
of  those  on  the  trapezium  and  unciform  for  the  corresponding  metacarpal  bones, 
are  superficially  ulcerated.  The  scaphoid  and  trapezium  are  united  by  bone.  The 
articular  surface  of  the  radius  entering  into  the  formation  of  the  wrist-joint  also 
shows  evidence  of  superficial  ulceration,  and  on  the  adjacent  parts  of  both  bones  an 
irregular  growth  of  osteophytes  has  occurred,  these  being  most  marked  on  the 
posterior  surface  of  ^  the  radius  along  the  ridges  separating  the  grooves  for  the 
tendons.  The  articular  surfaces  of  the  inferior  radio-ulnar  articulation  are 
healthy.  2927 

From  a  man  25  years  of  age,  whose  health  was  much  impaired  by  the  disease  which  was  of  long 
duration.    Amputation  was  successfully  performed. 

868.  The  lower  ends  of  a  right  radius  and  ulna,  in  which  the  articular  parts 
have,  in  great  measure,  been  destroyed  by  caries.  A  layer  of  porous  osseous 
substance  of  irregular  thickness  has  been  formed  upon  the  bones  for  about  their 
lower  5  cm.    The  diseased  surfaces  show  no  signs  of  healing.  2933 

The  patient  was  an  old  woman  who  had  long  sufi-ered  from  disease  of  the  wrist.    She  recovered 
after  amputation. 

869.  The  bones  of  a  right  carpus,  with  the  inner  four  metacarpal  bones.  From 
the  apposed  surfaces  of  the  former  the  articular  cartilage  has  been  wholly 

surf^l  of  tL'"f  r^I^^       f  "'"'^  being  also  affected.  Those 

surfaces  of  the  scaphoid  and  lunar  which  articulate  with  the  radius  present 
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no  appearance  ot  having  been  diseased  ;  the  articulation  of  the  pisiform  bone  and 
the  inetacarpal  surhico  ot  the  trapezium  are  also  unaffected!    AH  the  car^^o 
metacarpal  articulations   with  the  exception  of  the  lirst,  appear  to  have  beea 

p^^-^^ed  os^ 

From  a  man  33  years  of  age,  who  was  long  affected  with  the  disease,  and  in  whom  the  narts 
were  removed  by  amputation.    He  recovered.  "uom  lue  parts 

It  is  observable  that  only  those  surfaces  of  boue  which  are  in  connection  with  the  common 
synovial  cavity  of  the  carpal  bones  are  affected,  a  circumstance  which  favours  he  idea  Sit 
the  disease  was  ol  synovial  origin.  ".>uuib  mo  lata.  iiiat 


Tuberculous  Disease  oi?  the  Saceo-iliac  Aetioulation. 

Tuberculous  disease  of  the  sacro-iliac  joint  is  rare  ;  it  appears  usually  to  hesm  as 
a  deposit  ni  the  sacrum  or  ilium,  the  articulation  itself  being  involved  secondarily 
beque^stra  may  be  present  in  one  or  both  of  the  joint-surfaces  (871).  An  abscess 
may  form  on  either  aspect  of  the  joint ;  if  it  forms  anteriorly  within  the  pelvis 
the  pus  may  find  its  way  outwards  through  the  great  sacro-sciatic  foramen,  or 
it  may  extend  downwards  beside  the  rectum,  or  lastly  it  may  extend  forwards  into 
the  ihac  fossa  (870)  or  into  the  sheath  of  the  psoas  (871). 

870.  A  left  hip-bone,  with  the  corresponding  half  of  the  sacrum  and  the  lower 
three  lumbar  vertebrae.  The  surfaces  of  the  sacro-iliac  articulation  are  every- 
where destroyed,  the  bone  being  irregularly  excavated  in  shallow  circular  fossse. 
Similar  changes  have  occurred  below  and  behind  the  articular  surface,  both  on 
the  ilium  and  sacrum,  so  that  the  normal  outline  of  the  articulation  is  almost 
obliterated.  The  exposed  trabeculse  of  the  diseased  surface  of  the  sacrum  are 
much  thinner,  and  the  bone  rougher  and  more  porous  than  on  the  diseased  sur- 
face of  the  ilium.  On  the  sacral  surface  a  deep  pit  has  been  left  by  the  separation 
of  a  necrosed  portion  of  the  cancellous  tissue.  Scarcely  a  trace  of  new  bone  has 
been  formed  on  the  surfaces  adjoining.  In  the  anterior  and  upper  part  of  the 
iliac  fossa  is  an  extensive  layer  of  somewhat  dense  new  bone,  formed  probably  in 
consequence  of  the  irritation  caused  by  an  iliac  abscess  arising  from  the  diseased 
joint.  There  is  also  an  irregular  deposit  of  new  bone  on  the  front  of  the  body  of 
the  third  lumbar  vertebra.  4277 

From  a  man  under  the  care  of  Sir  John  Erichsen. 

871.  A-  right  hip-bone  with  the  corresponding  half  of  the  sacrum  and  the  upper 
part  of  the  femur.  The  surfaces  of  the  sacro-iliac  joint  are  everywhere  roughened 
and  irregularly  pitted  by  ulceration.  In  the  lower  part  of  the  auricular  surface 
of  the  sacrum  there  is  an  irregularly  oval  opening,  measuring  2  cm.  by  1  cm.,  and 
leading  into  a  considerable  cavity  in  the  bone,  which  communicates  with  the  I'ight 
upper  anterior  sacral  foramen.  The  cavity  contains  a  loose  spongy  sequestrum. 
Below  this  opening  the  right  border  of  the  sacrum  is  rarefied.  Thin,  and  in  parts 
irregidar,  de])osits  of  new  osseous  tissue,  resulting  from  the  presence  of  a  chronic 
abscess,  are  seen  chiefly  on  the  upper  and  posterior  parts  of  the  iliac  fossa,  on 
the  ilio-pectineal  eminence,  and  on  the  posterior  surface  of  the  femui*,  around 
a7id  below  the  small  trochanter.  7483 

From  a  man,  aged  20,  who  ricked  his  right  leg  12  months  before  his  ndinission  into  U.  C.  F. 
Four  months  after  the  accident  weakness  in  tlie  back  was  complained  of,  and  soon  aftwwards 
an  abscess  formed  and  was  opened.  On  admission  there  was  nn  ulcer  above  and  interi  nl  to 
the  right  po.-iterior  superior  iliac  spine,  from  whicli  a  sinus  passed  for  0  cm.,  but  no  bare 
bone  was  lelt.  The  right  hip-joint  was  slightly  flexed.  The  sinus  was  enlarged  and  scraped. 
Subsequently  the  discharge  from  the  sinus  became  brown  in  colour  and  fa!cal  in  odour,  and  a 
large  ficcal  abscess  was  opened  on  (he  inner  side  of  the  thigh.  Death  occurred  2  months  after 
admission.    At  the  post-mortem  examination  the  abscess  wag  found  to  occupy  the  whole 
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length  of  the  right  psoas  muscle,  extending  also  into  the  ihao  fossa  and  over  the  bnm  of  the 
nelv  s  beneath  the  obturator  iuternus  muscle.  The  caecum  lay  m  front  of  the  abscess  cav.ty, 
Ko  communication  was  found  between  the  abscess  and  the  intestine.  In  th.  thigh  the 
abscess  reached  as  low  as  the  popliteal  .space.  There  was  a  very  arge  cav.ty  in  the  right 
lun.  TnvoTving  nearly  the  whole  of  the  upper  and  middle  lobes.  The  left  lung  was  normal 
The 'spleen,  kidneys.'xnd  thyroid  were  lar^aceous,  but  tbe  liver,  although  enlarged,  did  not 
give  the  lardaceous  reaction.    (Surg.  Reg.  Eep.  1895,  p.  116,  No.  2218.) 

872  A  vio-ht  hip-boue,  in  which  the  auricular  surface  has  been  completely 
destroyedV  caries,  which  in  places  has  extended  into  the  substance  of  the  bone 
up  to  its  outer  compact  wall.  The  trabeculaB  of  the  exposed  cancellous  bone 
are  in  parls  thin  aud  sharp  as  though  the  disease  were  advancing;  in  other 
parts  the  trabeoulse  are  thick  aud  the  spaces  partly  closed  as  the  result  of  healing. 
On  the  outer  surface  of  the  ilium,  in  the  part  corresponding  to  the  diseased 
articulation,  a  layer  of  very  dense  new  bone  Ms  been  formed.  1369 

873.  The  bones  of  a  pelvis.  On  the  rigbt  side  the  surfaces  of  the  sacro-iliac 
articulation  are  superficially  carious  and  present  an  unnaturally  open  texture, 
but  no  extensive  loss  of  substance.  A  deposit  of  new  bone  has  occurred  around 
the  articular  surface  on  the  ilium  aud  also  on  the  corresponding  part  of  the  outer 
surface  of  the  bone.  New  bone  also  has  been  extensively  formed  in  an  irregularly 
porous  layer  on  the  front  of  the  sacrum  ;  the  deposit  is  most  extensive  on  the  right 
ala  and  on  the  front  of  the  first  segment,  but  it  can  be  traced  over  the  greater 
part  of  the  anterior  surface  and  extends  into  the  anterior  sacral  foramina,  especially 
the  upper  two  on  the  right  side.  The  symphysis  pubis  also  shows  evidences  of 
having  been  chronically  inflamed ;  the  articular  siu-faces  of  the  pubic  bones  are 
superficially  carious  and  an  irregular  deposit  of  new  bone  has  occurred  around 
them,  most  abundantly  on  the  inferior  surface  of  the  body  of  the  left  pubis. 

6745 

From  a  man  aged  37,  admitted  into  U.  0.  H.  July  3,  1891.  In  June  1890  an  abscess  in  the  left 
groin  was  opened  in  the  London  Hospital  aini  in  six  weeks  had  nearly  closed.  A  second 
abscess  then  formed  in  the  same  groin  and  was  opened  but  did  not  heal.  In  Jan.  1891 
there  was  pain  in  the  right  hip,  and  in  June  swelling  of  the  right  buttock.  On  admission, 
there  was  a  painful  swelling  over  the  position  of  the  right  sacro-iliac  joint,  and  great  pain  was 
caused  by  pressing  together  the  crests  of  the  hip-bones.  There  were  two  sinuses  in  the  left 
groin,  thi  ough  one  of  which  bare  bone  was  felt  on  the  pubis.  The  abscess  over  the  sacro- 
iliac joint  was  aspircited,  and  the  pelvis  fixed  with  plasler  of  Paris.  Temperature  varied  from 
100°  to  102°'6.  Patient  lelt  the  hospital  July  30,  but  in  September  was  readmitted  to  a 
Medical  Ward  and  died  of  pulmonary  phthisis  on  Sept.  30.  Connected  with  the  posterior 
part  of  the  right  sacro-iliac  joint  were  three  distinct  abscesses,  two  of  wliich  were  deeply 
placed  beneath  the  multifidus  spinse,  whilst  the  third  extended  on  to  the  back  of  the  ilium. 
The  left  sacro-iliac  joint  gaped  somewhat  when  the  anterior  ligament  was  divided,  and  its 
interior  was  redder  than  natural.  The  body  of  the  fifth  lumbar  vertebra  was  diseased  and  au 
abscess  extended  from  it  on  to  the  right  ala  of  the  sacrum.  The  symphysis  pubis  gaped 
widely  and  a  large  calcareous  sequestrum  had  incompletely  separated  from  the  left  pubis. 
(Mr.  Heath's  Vase-books,  1891,  vol.  i.  p.  255.) 


TUBBECULOTTS  DISEASE  OE  THE  HiP-JOlNT. 

Tuberculous  disease  of  the  hip-joint  may  commence  in  the  synovial  membrane  or 
in  the  femur  or  acetabulum.  Most  commoidy,  especially  in  young  subjects,  the 
prnnary  deposit  is  in  the  neck  of  the  femur,  outside  the  epiphysial  line  (875) ;  less 
commonly  the  deposit  is  in  the  epiphysial  line  (874)  or  in  the  cancellous  tissue  of  the 
head.  Primary  disease  of  the  acetabulum  is  much  less  common  ;  it  usually  occurs 
in  the  floor  of  the  cavity.  Primary  disease  of  the  synovial  membrane  appears  to  be 
much  less  common  than  the  secondary  invasion  of  the  joint  from  a  primary  deposit 
m  one  or  another  of  the  above  situations. 

Among  the  changes  occurring  in  the  upper  extremity  of  the  femur  are  the 
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the  greae  trochanter  or  even  exte'nd  a  co..iderabK-,ta'c:  T^S"^ 

caf^a-f:!:f^^^^^^^ 

As  a  resu  t  of  the  loss  of  substance  in  the  head  of  the  femur  and  in  the  brirn  of 
the  acetabulum  the  upper  extremity  of  the  femur  may  be  graduall/ disXced 
upwards  and  bacWards  on  to  the  external  surface  of  the  ilium  hy  the  aL^on  of  he 

the  hollow  ot  the  acetabulum  m  the  same  direction,  that  part  of  the  cavity  from 
process  tssg'r'  "'^thdrawn  showing  more  or  less  evidence  of  a  healing 

The  abscesses  resulting  from  tuberculous  disease  of  the  hip  may  be  situated 
outside  or  inside  the  pel  vis.  Of  the  extra-pelvic  abscesses  one  of  the  most  common 
IS  that  which,  after  perforating  the  posterior  part  of  the  capsule,  is  directed 
forwards  by  the  smaller  gluteal  muscles,  and  is  first  detected  as  a  fulness  in  the 
outer  part  ot  Scarpa  s  triangle,  from  whence  it  often  passes  downwards  and  some- 
what backwards  (880).  Abscesses  may  also  form  in  the  buttock,  in  the  neighbour- 
hood ot  the  great  trochanter,  or  at  the  upper  part  of  the  inner  aspect  of  the  thigh 
An  mtra-pelvic  abscess  usually  results  from  disease  of  the  acetabulum  ;  the  abscess 
is  situated  between  the  obturator  internus  and  the  bone  (880)  and  may  extend 
upwards  into  the  iliac  fossa,  pointing  above  Poupart's  ligament,  or  downwards 
beside  the  rectum,  sometimes  communicating  with  the  bowel.  Occasionally  a  hip- 
joint  abscess  enters  the  sheath  of  the  psoas  muscle. 

Abscesses  closely  simulating  those  resulting  from  disease  of  the  hip-joint  may  be 
caused  by  disease  of  the  femur  or  hip-bone  not  involving  the  joint  itself. 

874.  A  section  through  the  parts  entering  into  the  formation  of  the  right  hip-joint 
of  a  young  subject.  In  the  substance  of  the  neck  of  the  femur  and  encroaching  on 
the  epiphysial  line  is  a  small  cavity  in  the  bone  which  is  filled  with  a  soft  deposit, 
by  which  a  small  portion  of  the  centre  of  the  cartilage  is  almost  completely 
surrounded.  The  inner  surface  of  the  capsule  of  the  joint  and  the  round  ligament 
are  covered  with  a  thin  layer  of  a  soft  brownish-yellow  exudation,  -which  extends 
up  to  the  margins  of  the  articular  surfaces  and  in  parts  slightly  encroaches  upon 
them.  The  bone  forming  the  floor  of  the  non-artioular  part  of  the  acetabulum  is 
softer  and  presents  a  yellower  colour  than  the  surrounding  bone,  and  on  its  inner 
aspect  a  thin  layer  of  new  osseous  tissue  has  been  formed  on  its  surface.  5911 

From  a  child  who  died  of  tuberculous  meningitis. 


875.  The  right  hip-joint  of  a  young  subject,  the  head  and  neck  of  the  femur  having 
been  divided  vertically.  In  the  under  surface  of  the  neck  of  the  femur  there  is  a 
deep  excavation,  which  is  partly  filled  with  a  mass  of  granulation-tissue.  In  the 
posterior  half  of  the  divided  head  and  neck  ihe  cavity  is  separated  from  the  epi- 
physial line  by  a  layer  of  sclerosed  bone,  which  contrasts  by  its  more  yellow 
colour  with  the  surrounding  cancellous  tissue  ;  in  the  anterior  half  of  the  neck  the 
cavity  reaches  the  epiphysial  line,  and  its  upper  part  was  probably  occupied  by  the 
anterior,  separated  part  of  the  sclerosed  portion  of  bone,  which  is,  doubtless,  an 
incompletely  detached  sequestrum.  The  epiphysial  cartilage  is  in  part  destroyed, 
and  the  disease  is  commencing  to  invade  the  cancellous  tissue  of  the  head.  The 
articular  surfaces  of  the  bones  are  normal,  but  the  round  ligament  and  the  part  of 
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the  capsule  remaining  in  the  specimen  are  covered  with  a  soft,  friable  brownish- 
yell  ow  deposit,  which  also  fills  the  cotyloid  notch  and  is  creeping  oyer  the  anterior 
part  of  the  articular  cartilage  of  the  acetabulum.   The  capsule  itselt  is  thickened.^ 

From  a  male  child,  aged  6  years,  who  died  of  tuberculous  meningitis.  There  bad  been  pain  in 
the  riglit  hip  for  tome  months,  which  became  worse  after  a  lall  a  month  before  admission 
The  child  was  poorly  nourished  and  the  right  hip-joint  was  flexed,  abducted  and  rolated 
out  There  was  thickening  and  tenderness  about  the  trochanter.  Temp.  101  -10^  .  VV  eight 
extension  was  applied  and  after  19  days  a  double  Thomas  s  splint.  The  child  then  became 
restless,  screamed,  and  vomited.  Five  days  later  convulsions  occurred  :  two  days  alter  this 
the  child  became  unconscious,  with  dilated  pupils  ;  fits  recurred  and  the  patient  died  A  lew 
tubercles  were  present  on  the  surface  of  the  lungs  and  in  the  Sylvian  fissure  on  each  side  ot 
the  brain.   (Surg.  Eeg.  Eep.  1896,  p.  104,  No.  2829.) 

876.  A.  wax  model  of  the  left  hip-joint  of  a  child  and  of  a  longitudinal  section  of  the 
upper  end  of  the  femur.  The  hgamentum  teres  is  represented  as  intensely  con- 
gested from  inflammation,  but  nothing  otherwise  abnormal  is  shown  in  the  joint. 
On  the  inner  and  posterior  aspect  of  the  shaft  of  the  femur  a  layer  of  new- 
bone,  about  5  mm.  in  thickness,  except  above,  where  it  is  thinner,  has  been  formed  ; 
the  new  bone  corresponded  in  position  with  an  abscess.  2789 

877.  A  section  of  the  femur  from  which  the  preceding  model  was  taken.  The 
layer  of  new  bone  is  extremely  light  and  porous,  and  surrounds  the  inner  and 
posterior  surfaces  of  the  diaphysis  as  far  as  its  upper  extremity ;  posteriorly  the 
new  osseous  tissue  is  raised  in  prominent  overhanging  processes,  3295 

The  exact  nature  of  this  specimen  is  uncertain,  but  it  is  probable  that  the  conditions  present 
resulted  from  a  tuberculous  focus  in  the  upper  end  of  the  femur. 

878.  The  right  hip-joint  of  a  young  subject.  The  head  of  the  femur  has  been  greatly 
flattened  above  and  behind,  and  the  acetabulum  considerably  increased  in  extent 
by  caries.  The  ,  destruction  of  the  head  of  the  femur  is  most  marked  at  that 
part  where  it  has  been  in  contact  with  the  acetabulum  ;  its  lower  surface  is  still 
rounded  in  form  and  covered  in  parts  with  articular  cartilage.  The  cancellous 
tissue  is  in  places  exposed  by  the  breaking  down  or  accidental  removal  of  the 
granulation-tissue  which  covered  it.  In  the  deepest  part  of  the  acetabulum 
osseous  tissue  is  entirely  w  anting,  the  floor  being  formed  by  the  indurated  solt 
parts  within  the  pelvis.  No  trace  of  the  ligamentum  teres  remains.  At  the  back 
of  the  joint  there  is  an  oval  opening  in  the  capsule  about  2  cm.  in  length,  the 
edges  of  which  are  covered  with  smooth,  soft  granulation-tissue  continuous  with 
that  which  lines  the  interior  of  the  joint.    The  limb  was  shortened  by  fully  5  cm. 

487 

879.  The  upper  end  of  the  right  femur  of  a  child,  with  the  corresponding  portion 
of  the  hip-bone.  The  head  of  the  femur  is  considerably  reduced  in  size,  and  the 
acetabulum  presents  a  long  linear  aperture,  as  a  result  of  caries;  the  aperture 
across  the  acetabulum  is  interrupted,  near  its  anterior  end,  by  a  narrow  line  of 
bone.  The  upper  part  of  the  margin  of  the  cavity  has  been  completely  destroyed, 
and  the  head  of  the  femur  partially  dislocated  upwards.  New  bone  is  in  process 
of  formation  in  the  anterior  and  lower  parts  of  the  acetabulum  and  on  the 
outer  surface  of  the  ilium,  above  the  situation  in  which  the  head  of  the  bone  has 
lain.  365 

During  life  the  thigh  was  drawn  up  on  the  abdomen.  Extensive  abscesses  surrounded  the  joint. 
One  abscess,  which  formed  within  the  pelvis,  pointed  in  the  groin,  and  communicated  with  the 
others  through  the  opening  in  the  acetabulum. 

880.  The  right  hip-bone  and  femur  of  a  child,  with  the  adjoining  soft  parts. 
As  a  result  of  disease  of  the  hip-joint  the  bottom  of  the  acetabulum  has  been 
perforated  ;  a  piece  of  blue  glass  has  been  passed  from  tlie  joiut  through  the 
perforation  mto  the  cavity  of  an  abscess  which  has  formed  within  the  pelvis 
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beneath  the  greatly  thickened  obturator  fascia.  The  substance  of  the  obturator 
mternus  has  been  almost  entirely  destroyed.  The  abscess  is  confined  within  the 
pelvis,  and,  as  is  usual  in  such  cases,  has  not  extended  beside  the  tendon  of  the 
obturator  interniis  through  the  sciatic  notch.  There  is  a  second  and  smaller 
abscess  opening  into  tha  front  of  the  joint  to  the  outer  side  of  the  peetineus  and 
immediately  beneath  the  situation  of  the  ilio-psoas  muscle;  whilst  a  third  abscess, 
overlying  tlie  vastus  externus  and  occupying  the  greater  part  of  the  length  of  the 
thigh,  leads  upwards  between  the  tensor  vaginte  femoris  and  rectus  muscles,  and 
backw  ards  for  a  short  distance  beneath  the  gluteus  minimus,  but  the  communica- 
tion between  the  upper  end  of  the  abscess  and  the  hip-joint  is  not  recognisable. 
The  thigh  is  rotated  iuwards  and  addueted,  and  is  flexed  almost  to  a  right 
angle.  In  preparing  the  specimen  the  head  of  the  femur  has  been  dislocated 
towards  the  outer  surface  of  the  ilium  ;  the  articular  cartilage  is  destroyed  onlv 
over  its  central  part,  where  the  head  of  the  femur  has  been  in  contact  with  the 
acetabulum  ;  but  its  margins  are  ulcerating,  and  ulceration  is  progressing  also  in 
the  exposed  cancellous  tissue  of  the  head.  3849 

881.  The  upper  end  of  a  left  femur,  with  the  corresponding  part  of  the  hip-bone, 
tlie  latter  made  extremely  light  by  inflammation  of  its  substance  and  increased  in 
size  by  the  formation  of  new  bone  upon  it  ;  over  the  ilium  the  new  osseous  tissue 
has  a  laminated  construction,  conformable  with  the  natural  surface  of  the  sub- 
jacent bone.  The  whole  of  the  cancellous  tissue  of  the  head  of  the  femur,  and 
part  of  that  of  the  acetabulum,  is  exposed  by  caries  which  in  the  femur  has 
led  to  the  formation  of  a  large  shallow  excavation  on  the  front  and  lower 
part  of  its  neck.  The  neck  oL'  the  femur  and  the  great  trochanter  are 
enlarged  by  the  formation  of  new  bone  :  both  the  new  bone  and  the  old  are 
extremely  light  and  porous.  The  acetabulum  appears  to  have  been  perforated  at 
its  deepest  part ;  the  bone  surrounding  the  perforation  on  the  inner  aspect  is 
siiperficially  ulcerated  ;  in  the  middle  of  the  ulcerating  part  a  sequestrum  is  in 
process  of  separation.  3375 

882.  The  bones  of  the  right  hip-joint  of  a  woman  twenty-five  years  of  age.  The 
articular  portion  of  the  acetabulum  is  superficially  carious,  the  most  marked 
destruction  of  the  osseous  substance  being  at  its  upper  part ;  a  short  way  below 
the  centre  of  the  acetabulum  the  bone  is  smooth  and  polished  on  its  surface. 
The  head  of  the  femur  is  flattened  on  its  upper  aspect  by  ulceration,  the  loss  of 
substance  corresponding  in  position  with  the  area  of  greatest  friction  or  pressure. 
In  parts  the  cancellous  spaces  are  more  or  less  perfectly  closed  by  dense  osseous 
tissue,  which  has  been  worn  smooth  and  presents  the  ordinary  appearances  of 
eburnation— those  parts  of  the  arlicular  surfaces  which  are  pressed  together  by  the 
action  of  the  muscles  exhibiting  the  appearances  of  active  disease,  whilst  in  other 
parts  signs  of  repair  are  discernible.  On  its  inferior  margin  the  head  of  the  femur 
is  perforated  with  small,  irregular  aperlures.  New  bone  has  been  deposited 
on  the  inner  surface  of  the  hip-bone  opposite  the  acetabulum,  and  in  small  quantity 
also  around  the  acetabulum  and  along  the  anterior  intertrochanteric  line  of  the 
femur.  ^257 

883  The  corresponding  portions  of  a  right  femur  and  hip-bone.  The  cancellous 
tissue  of  the  articular  surfaces  is  everywhere  exposed,  and  the  head  of  the  femur 
grooved  by  caries.  The  acetabulum  is  surroumled  with  closely-set  laminar 
outgrowths;  on  the  femur  similar  growths  have  been  formed,  chiefly  m  the 
situation  of  the  anterior  intertrochanteric  line.  A  small  portion  of  the  articular 
cartilage  remains  on  the  lower  part  of  the  head  of  the  femur.  510/ 

884  A  right  hip-bone,  with  the  upper  end  of  the  I'emur.  The  head  of  the 
itmur  has  beeii  extensively  destroyed,  and  presents  an  irregularly  flattened 
articular  surface  directed  inwards  and  upwards.    Inferiorly  the  disease  extends 
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beyond  the  neck  of  the  bone,  whilst  superiorly  a  portion  of  the  natural  articular 
surface,  12  mm.  in  width,  remains  covered  with  cartilage  and  apparently  un- 
altered! On  the  flattened  surface  described  the  cancellous  spaces  have  been 
filled  iu  with  dense  new  bone,  so  as  to  give  it  an  almost  smooth  exterior ;  with 
the  aid  of  a  lens  the  original  spicula  of  bone  constructiug  the  cancellous  tissue 
are  clearly  recognizable,  the  spaces  of  the  tissue  being  filled  with  excessively 
dense  ivory-like  osseous  substance.  Over  the  upper  lialf  of  the  surface  ihe  can- 
cellous spaces  are  open  and  the  surface  is  less  regular  ;  but  the  osseous  lauiellie 
are  of  natural  thickness,  and  break  down  with  ditticulty  uuder  pressure.  On 
the  upper  part  of  the  acetabulum  a  flattened  surface  of  corresponding  appearance 
has  been  formed  after  considerable  destruction  of  its  mai-gin.  The  femur 
has  undergone  considerable  displacement  upwards,  the  two  surfaces  described 
accurately  articulating.  Over  the  lower  part  of  the  acetabulum,  as  upon  the  upper 
border  of  the  head  of  the  femur,  the  articular  cartilage  is  intact.  An  abundance 
of  firm,  yet  brittle,  porous  new  bone  has  been  formed  on  the  ilium,  above  and 
behind  the  margin  of  the  acetabulum,  in  elongated  masses  radiately  arranged  around 
the  cavitv  ;  a  similar  formation  of  osseous  tissue  has  taken  place  on  the  anterior 
intertrochanteric  line  and  posterior  part  of  the  femur.  The  neck  of  the  femur  is 
deeply  pitted  with  irregular  depressions  on  its  upper  aspect ;  and  the  inflamma- 
tion appears,  also,  to  have  extended  around  the  auterior  margin  of  the  acetabulum 
into  the  ihac  fossa,  the  lower  half  of  which  is  iucrusted  with  an  uneven  layer 
of  new  bone,  partly  porous  and  partly  compact.  The  acetabulum  is  somewliat 
deepened,  and  its  surface  irregular  and  perforated  in  several  places  by  minute 
apertures ;  internally  the  bone  corresponduig  in  situation  with  the  acetabulum  is 
covered  with  a  thin  layer  of  new  osseous  tissue,  the  density  of  which  shows  it  to 
have  been  formed  previously  to  that  above  the  margin  of  the  acetabulum.  3998 

The  specimen  was  obtained  from  the  dissecting-room.    From  the  absence  of  history  the  nature 
of  the  disease  is  doubtful,  but  it  was  probably  tuberculous. 

885.  The  left  hip-bone,  with  the  upper  part  of  the  femur  of  a  young  subject,  showing 
changes,  the  result  of  advanced  destructive  disease  of  the  hip-joint.  The  disease 
has  affected  chiefly  the  acetabidum,  which  has  been  deepened,  and  so  increased  in 
area  as  to  measure  about  7  cm.  in  diameter ;  at  its  bottom  is  an  almost  circular 
opening  nearly  5  cm.  in  diameter.  A  thin  layer  of  new  bone  has  been  formed 
over  the  upper  posterior  part  of  the  iliac  fossa.  The  head  of  the  femur,  flattened 
and  greatly  reduced  in  size  by  caries,  presents  a  deep  oval  pit  on  its  upper 
aspect ;  new  bone  has  been  formed  on  the  front  of  the  femur  as  far  as  the  inter- 
trochanteric hne.    The  diseased  parts  show  scarcely  anywhere  signs  of  healing. 

1278 

886.  The  left  hip-bone  of  a  young  subject,  in  which  extensive  changes  have  occurred 
in  consequence  of  disease  of  the  hip-joint.  The  uatural  form  of  the  acetabulum 
IS  no  longer  recognisable,  but  in  its  place  a  deeply-excavated  cavity,  in  several 
places  leadmg  through  the  entire  thickness  of  the  bone,  has  been  formed  •  the 
cavity  extends  Irom  the  cotyloid  notch  upwards  for  nearly  8  cm.,  and  n.easures 
5  cm  from  side  to  side,  reaching  backwards  almost  to  the  great  sciatic  notch. 
At  Its  highest  part  the  margins  of  the  space  are  widely  overhanging  and  entirely 

^^^fVTf    T\-^'"'  '-^S"      ^'^^-^  become  compact  in  texture  a!  d 

hke  the  natural  tissue  of  the  bone.    It  is  not  improbable  that  the  upper  end 
ot  the  femur  lay  withm  the  highest  part  of  the  enlarged  sp..ce.    The  largest  of 
he  perforations  is  above  the  brim  of  the  pelvis,  the  others ' below  ;  the  edg.  of 
t  JZT       T""-^'^^  ""^  ^         °f  ^^^^  o^-'^o'^^  .substance  has-been 

2retti:ranVa^s:"'^    '^^^    -^^b-"-^-^-  ^^'^^  wS 

3095 

887.  A  left  hip-bone,  with  the  upper  end  of  the  femur.    As  a  result  of  tuberculous 
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disease  the  head  and  neck  of  the  femur  have  been  completely  destroyed  •  the  loss 
of  substance  also  invo  ves  the  upper  and  front  part  of  the  great  trochanter  the 
outer  surface  of  wh,ch  also  is  deeply  pitted.  The  acetabulum  appea  s  o  have 
e  caped  ahnost  entirely  The  only  articulation  remaining  betweenTe  f^^ur  and 
the  hip-bone  is  formed  by  the  apposition  of  the  inner  surface  of  the  grant  trochanter 
with  the  upper  and  posterior  part  of  the  margin  of  the  acetabulum,  the  tw^ 
surfaces  being  held  together  by  hbrous  tissue.  A  very  slight  deposit  of  new  bone 
idduS  ''''''''  acetabulum.    The  hip  is  flexedand  the  femur  strongly 

Ibe  patient  a  young  woman  died  of  lumbar  abscess  and  disease  of  the  vertebra    She  had 
recovered  from  the  disease  of  the  hip-joint.  vercenrae.    one  Had 

888.  A  left  hip-bone,  with  the  upper  part  of  the  femur.  The  head  and  the  greater 
part  of  the  neck  of  the  femur  have  been  destroyed,  the  smooth  surface  resulting 
being  covered  apparently  with  a  layer  of  dried  fibrous  tissue.  The  lower  half  of 
the  acetabulum  is  little  altered,  but  the  upper  part  is  considerably  increased  in 
area  and  flattened,  as  the  result  of  partial  destruction  of  its  margin  and  the 
formation  of  dense  new  bone  in  its  cavity.  New  bone  has  been  formed  on  the 
ilium  above  and  in  front  of  the  acetabulum,  and  the  femur  and  hip-bone  are  held 
together  by  the  thickened  remains  of  the  capsule.  3074 

889.  A  left  hip-bone,  with  the  upper  end  of  the  femur  and  part  of  the  sacrum. 
The  intracapsular  portion  of  the  femur  and  the  marginal  part  of  the  acetabulum 
have  been  destroyed.  The  femur  has  been  displaced  slightly  upwards,  and 
the  thigh  flexed  to  a  right  angle  and  adducted,  the  remains  of  the  small  tro- 
chanter corresponding  with  a  depressed  area  near  the  ilio-pectineal  eminence. 
The  diseased  surfaces  bear  no  evidence  of  having  commenced  to  heal  where  they 
have  lain  in  contact ;  but  the  lower  part  of  the  acetabulum,  from  which  the 
femur  has  been  displaced,  is  completely  healed.  In  the  ihac  fossa  there  are  some 
excavations  and  patches  of  new  bone,  probably  the  results  of  an  iliac  abscess. 
All  parts  of  the  hip-bone  are  thin  and  slender,  especially  the  rami  of  the  ischium 
and  pubis.  The  ilium  is  unusually  flat,  so  that  the  hollow  of  the  iliac  fossa  is  but 
little  marked.    There  is  a  sixth  segment  in  the  sacrum.  3702 

The  specimen  vras  obtained  from  a  dissection  subject,  an  emaciated  woman  19  years  of  age.  The 
left  leg  was  undeveloped  ;  the  (high  was  flexed  and  adducted  so  as  to  cross  that  of  the  opposite 
side.    The  soft  parts  were  ulcerated  to  the  bone. 

890.  An  elongated  portion  of  the  head  of  a  femur,  including  about  a  third  of  its 
surface,  with  a  portion  of  the  subjacent  cancellous  tissue.  3289 

The  sequestrum  was  extracted  by  Mr.  Listen  from  an  abscess  of  the  hip-joint. 

891.  The  upper  part  of  a  left  femur,  with  the  corresponding  portion  of  the  hip-bone, 
the  head  of  the  femur  having  been  removed  by  operation.  Before  the  parts  were 
displaced  by  dissection  the  sawn  surface  of  the  base  of  the  neck  of  the  femur  was 
united  to  the  ilium,  above  the  acetabulum,  by  a  thick  mass  of  dense  fibrous  tissue, 
the  limb  being  strongly  flexed  and  adducted.  The  lowest  part  of  the  neck  of  the 
femur,  increased  in  size  by  a  deposit  of  new  bone,  forms  a  prominent  projection, 
which,  when  the  parts  are  "placed  in  their  natural  positions,  rests  beneath  the  upper 
border  of  the  acetabulum,  and  serves  to  limit  further  displacement  of  the  femur 
upwards.  Connected  with  the  bony  prominence  on  the  femur  is  a  dense  fibrous 
band,  which  stretches  across  the  acetabulum  and  appears  to  represent  the  remains 
of  the  capsule,  which  has  been  torn  away  from  the  lower  part  of  the  brim  of  the 
acetabulum,  where  the  bone  is  bare  and  in  part  destroyed.  In  the  floor  of  the 
acetabulum  is  an  irregularly  circular  opening,  measuring  3  cm.  in  diameter ;  its 
edges  are  thin  and  smooth.  On  the  inner  aspect  of  the  hip-bone  around  this 
opening,  and  also  in  the  anterior  part  of  the  iliac  fossa,  the  periosteum  is  covered 
with  a  soft,  smooth,  yellowish  layer,  probably  of  granul»tion-tissue,  ^1"'"^^" 
abscess-cavitv, 
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From  a  man,  aged  34,  admitted  into  U.  C.  H.,  under  the  care  of  Mr.  Heath,  Oct.  10,  1892. 
For  15  years  he  had  had  pains  about  the  left  hip,  and  for  7  years  had  walked  on  crutches  and 
been  unable  to  work.  Two  months  before  admission  an  abscess  opened  spontaneously.  On 
admission  the  left  hip  was  fixed  in  a  position  of  flexion,  adduction,  and  internal  rotation. 
There  was  muscular  wasting  of  the  limb,  with  |  inch  shortening  ;  there  was  also  thickening 
about  the  great  trochanter,  and  a  sinus  beliind  it.  On  Oct.  12  excision  was  performed  through 
a  posterior  incision,  the  neck  of  the  femur  being  divided  with  an  Adams's  saw.  The  cartilage 
covering  the  head  of  the  femur  was  destroyed,  and  there  was  a  large  cavity  in  the  bone.  On 
Oct.  21  an  abscess  containing  foul  pus  was  opened  on  the  front  of  the  thigh  ;  profuse 
discharge  continued;  the  temperature  remained  irregular,  and  death  from  erysipelas  occurred 
on  Jan.  13,  1893.    (Mr.  Heath's  Case-books,  1893,  vol.  i.  p.  490.) 

892.  A  vertical  section  of  the  left  hip-joint  of  a  young  subject,  the  head  of  the 
femur  having  been  removed  by  operation  some  time  before  death.  The  sawn 
surface  of  the  base  of  the  neck  of  the  femur  has  healed  and  the  cancellous  tissue 
is  closed  by  a  layer  of  compact  bone,  coi^ering  which  is  a  thick  layer  of  dense 
fibrous  tissue.  In  the  acetabulum  the  disease  is  still  advancing ;  its  floor  is 
irregularly  excavated  and  at  one  spot  completely  perforated.  Above  the 
perforation  the  bone  forming  the  upper  part  of  the  floor  of  the  acetabulum  is  bare 
and  evidently  in  process  of  separation  as  a  sequestrum.  Between  the  femur  and 
the  acetabulum  is  an  irregular  abscess-cavity,  from  which  a  sinus,  marked  by  a 
piece  of  glass  rod,  leads  backwards  into  the  buttock,  and  at  a  higher  level  is 
continued  outwards  through  the  base  of  a  large  ulcer  in  the  integument  covering 
the  highest  part  of  the  great  trochanter.  6102 

From  a  boy,  aged  16,  admitted  into  TJ.  0.  H.,  Oct.  2,  1884.  Symptoms  of  disease  of  the  left  hip 
followed  a  fall  4  months  previously.  Extension  was  applied,  and  on  Dec.  10  an  abscess  imder 
the  tensor  vaginaj  femoris  opened  ;  it  did  not  seem  to  communicate  with  the  hip-joint.  On 
Jan.  14,  1885,  the  head  of  the  femur  was  excised  ;  the  joint  itself  was  found  to  be  involved. 
Death  occurred  on  Feb.  25,  and  was  preceded  by  headache,  vomiting,  and  convulsions.  There 
was  tuberculous  meningitis,  and  caseous  deposits  were  present  in  the  apices  of  botJi  lungs 
(Surg.  Eeg.  Eep.  1885,  p.  84,  No.  2291.) 


TuBEECULOirs  Disease  oe  the  KNEE-jorPTT. 

Tuberculous  disease  of  the  knee-joint  is  very  common,  both  as  a  primary  affection 
of  the  synovial  membrane  and  as  a  secondary  infection  of  the  joint  from  a  tuberculous 
deposit  in  one  of  the  bones.  Osseous  deposits  are  most  "commonly  situated  in  the 
epiphysis  of  the  femur  or  tibia  (895),  and  may  result  in  the  separation  of  sequestra 
(895,  896).    Primary  disease  of  the  patella  is  rare. 

_  The  abscesses  occurring  in  tuberculous  disease  of  the  knee  are  most  commonly 
situated  on  the  anterior  aspect  of  the  joint,  above  the  patella,  or  on  either  side  of 
the  hgamentum  patella3.  The  abscesses  often  have  no  direct  communication  with  the 
joint,  but  not  uncommonly  the  articular  cavity  may  itself  be  distended  into  a  lar^e 
chronic  abscess.  ° 

The  less  common  forms  of  tuberculous  synovial  disease,  such  as  those  resultine  in 
abundatit  effusion  of  fluid  into  the  joint  or  in  nodular  fibroid  thickenings  of  the 
synovial  membrane,  have  been  cbiefiy  observed  in  the  knee-joint 

In  chronic  disease  of  the  knee  the  joint  tends  to  assume  a  position  of  flexion  and 
at  the  same  time  the  head  of  the  tibia  is  liable  to  become  displaced  backwards  and 
the  leg  rotated  outwards.  In  this  contracted  position  the  joint  may  become  fixed  bv 
fibrous  or  bony  ankylosis  (1044  et  seq.).  ^ 

893.  The  upper  end  of  the  left  tibia,  with  the  patella,  from  a  young  woman  whose 
bon^  covered  w^tHZ-^      "'"''f      'T^'""^  ^^^^  destroyed,  and  the  subjacent 
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both  articular  surfaces  of  the  tibia  somewhat  similar  changes  have  occurred- 
over  the  outer  the  articular  cartilage  is  wholly  wanting  in  its  anterior  half', 
the  surface  of  the  bone  exposed  being  considerably  depressed,  in  part  apparently 
as  a  result  of  pressure  from  the  condyle  of  the  femur ;  on  the  inner  condylar 
surface  a  small  part  of  the  inner  and  central  portion  of  the  cartilage,  greatly 
thinned  by  ulceration,  alone  remains.  A  ridge  of  slender,  prominent  osteophytes 
has  been  formed  upon  the  margin  of  the  patella,  and  others  surround  the  border 
of  the  head  of  the  tibia.  The  synovial  membrane  is  thickened,  and  is  inseparably 
blended  with  the  thickened  tissues  lying  upon  it.  I79I 

From  the  manner  in  which  the  posterior  part  of  the  outer  articular  surface  of  the  tibia  has 
escaped,  it  is  evident  that  the  joint  was  in  the  position  usual  in  such  cases,  the  tibia  being 
rotated  outwards  and  displaced  somewhat  backwards  into  the  ham.  The  disease  is  most 
extensive  in  those  parts  of  the  articular  surfaces  of  the  bones  which  have  been  in  contact. 

894.  The  bones  entering  into  the  formation  of  a  right  knee-joint,  ^ith  their  con- 
necting hgaments.  The  articular  cartilage  of  the  condyles  of  the  femur  has 
been  almost  completely  destroyed.  The  bone  thus  exposed  is  in  some  parts 
smooth  and  unaltered,  in  others  its  thin  compact  wall  has  been  destroyed.  On  the 
upper  surface  of  the  tibia  similar  changes  have  occurred.  The  articular  cartilage 
of  the  patella  is  thin  and  uneven  from  ulceration,  which  has  completely  destroyed 
a  narrow  line  of  its  marginal  portion  so  as  to  lay  bare  the  articular  portion  of 
the  bone.  The  anterior  crucial  ligament  has  in  great  part  been  destroyed ;  its 
remains  project  in  loose  shreddy  tufts  within  the  joint.  373 

From  a  man,  86  years  of  age,  in  whom  the  disease  commenced  after  a  fall  on  the  knee,  two 
years  before  admission  to  the  hospital.  When  admitted  the  knee  was  much  swollen  and 
inflamed.  On  account  of  the  general  health  of  the  patient,  who  was  suffering  from  disease  of 
the  lungs,  amputation  was  not  resorted  to.  The  disease  in  the  knee  increased,  and  the 
purulent  expectoration  became  more  copious  ;  extensive  sinuses  surrounded  the  joint  com- 
municating with  lis  cavity. 

895.  The  bones  forming  a  right  knee-joint.  Ulceration  has  almost  uniformly 
exposed  the  cancellous  tissue  beneath  the  articular  surfaces  ;  in  the  head  of  the 
tibia  the  disease  has  in  places  extended  more  deeply,  and  anteriorly,  at  the 
bottom  of  a  deep  pit,  has  spread  around  a  sequestrum  of  the  cancellous  tissue. 
The  bones,  in  the  neighbourhood  of  the  joint,  are  covered  with  lowly-projecting 
osteophytes  ;  on  the  patella  these  form  a  series  of  parallel  ridges  arranged  in 
a  longitudinal  direction,  at  the  bottom  of  the  furrows  between  which  lie  the 
apertures  of  numerous  large  vessels.    The  tibio-iibular  articulation  is  unaffected. 

^  3290 

896.  The  bones  forming  a  left  knee-joint,  in  which,  as  a  result  of  long-continued 
tuberculous  disease,  the  articular  parts  have  been  made  uneven,  the  external  con- 
dyle of  the  femur  being  in  great  measure  destroyed.  Between  the  condyles  of 
the  femur  in  front,  and  in  the  anterior  part  of  the  inner  condyle,  are  two  deep 
pits,  in  which  it  is  probable  that  sequestra  at  some  time  lay.  On  the  inner 
condylar  surface  of  the  tibia  a  portion  of  the  cancellous  tissue,  including 
its  limiting  compact  layer,  has  been  almost  completely  detached  after  necrosis. 
On  the  posterior  and  inner  part  of  the  outer  articular  surface,  also,  a  smaller 
portion  of  necrosed  cancellous  tissue  has  been  almost  completely  separated,  and 
beneath  the  outer  border  of  the  same  surface  is  u  deep  smooth-walled  canal 
extending  from  the  articulation  to  the  outer  aspect  of  the  tuberosity,  ni  «hicli 
it  is  probable  that  a  small  sequestrum  once  lay.  The  cancellous  tissue,  even 
around  the  sequestra,  is  in  process  of  healing,  its  spaces  being  mostly  closed 
by  new  bone,  which  before  maceration  was  covered  with  hbroid  tissue  or  granu- 
lations. Little  osseous  substance  has  been  formed  on  the  surfaces  of  the  >-'o»^yjj 
the  neighbourhood  of  the  joint. 

The  patient  recovered  after  amputation  of  the  limb. 
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897  The  bones  of  a  right  knee-joint,  all  the  articular  surfaces  of  vvhich  have  been 
extensively  destroyed,  the  articulation  between  the  tibia  and  fibula  also  being 
involved  The  cartilage  and  subjacent  layer  of  compact  bone  have  disappeared 
from  all  parts  of  the  kuee-joint,  and  the  exposed  cancellous  tissue  is  irregularly 
excavated,  in  part  probably  as  the  result  of  the  separation  of  sequestra.  In  the 
femur  the  loss  of  substance  has  afEected  chiefly  the  external  condyle,  the  natural 
prominence  of  which  is  replaced  bv  a  hollow.  The  spine  of  the  tibia  is  under- 
mined and  on  the  inner  half  of  the  internal  condylar  surface  of  the  tibia  is  a 
shallow  depression  corresponding  with  the  posterior  rounded  portion  of  the  internal 
condyle  of  the  femur.  A  variable  amount  of  new  bone  has  been  thrown  out 
around  the  remains  of  the  articular  surfaces,  especially  on  the  patella.  2922 

The  parts  were  removed  by  amputation  and  the  patient  recovered. 

898  The  bones  entering  into  the  formation  of  a  right  knee-joint.  The  cancellous 
tissue  beneath  their  articular  surfaces  is  almost  evenly  exposed  by  destruction 
of  the  compact  layer.  Above  the  inner  condyle  of  the  femur  is  an  oval  depression 
about  4  cm.  in  length,  and  in  each  of  the  condylar  surfaces  of  the  tibia  are 
large  irregular  pits.  The  diseased  surfaces  appear  for  the  most  part  to  have  been 
in  process  of  healing.  The  ends  of  the  two  bones  and  the  front  of  the  patella  are 
thickly  covered  with  a  layer  of  bony  plates,  ridges,  and  nodules.  3283 

899.  The  corresponding  articular  parts  of  a  right  femur  and  tibia,  removed  by 
excision  of  the  knee-joint.  Considerable  portions  of  the  cartilage  of  each  have 
been  destroyed,  the  bone  so  exposed  being  superficially  rarefied.  The  portions 
of  the  cartilage  remaining  have  abrupt  minutely  irregular  or  jagged  edges,  which 
are  in  some  situations  undermined,  and  thin  and  shelving  on  their  deep  surface, 
showng  the  disease  to  have  extended  here  between  the  cartilage  and  the  bone, 
the  apposed  parts  of  which  have  been  superficially  destroyed.  The  destruction 
of  the  cartilage  has  apparently  commenced  at  the  margin.  4117 

The  patient  was  a  strumous-looking  lad,  14  years  of  age,  who  fell  on  the  knee  whilst  running, 
six  years  before  admission  to  the  hospital ;  the  skin  over  the  knee  was  not  wounded  in  the 
injury.  About  a  week  after  the  fall  the  joint  commenced  to  swell,  and  continued  to  increase 
in  size  till  December  1854.  At  this  time  an  opening  was  made  into  the  inner  and  lower  part. 
During  the  seven  months  after  the  opening  was  made  the  wound  discharged  pus,  but  after- 
wards healed.  On  admission  another  incision  was  made  into  the  joint,  after  which  a  puru- 
lent discharge  occurred.  The  circumference  of  the  diseased  knee  taken  over  the  patella  was 
15  inches,  that  of  the  sound  knee  being  125-  inches.  The  joint  was  excised  by  Sir  John  Erichsen, 
and  the  patient  recovered. 

900.  The  corresponding  articular  parts  of  a  left  femur  and  tibia,  removed  by 
excision  of  the  knee-joint.  The  articular  portion  of  the  femur  is  deeplv  and 
irregularly  pitted.  In  the  articular  part  of  the  tibia  a  large  portion  of  the 
outer  condylar  surface  has  been  destroyed,  the  section  being  perforated  at  this 
spot  by  a  large  aperture  ;  near  this  perforation  the  section  has  passed  through  the 
base  of  a  more  shallow  excavation;  as  seen  from  the  deep  aspect  the  situation  of 
the  latter  is  marked  by  an  irregular  patch  of  white  fibroid  tissue.  The  inner 
condylar  surface  of  the  tibia  is  half  encircled  by  a  narrow  undermining  groove, 
which  terminates,  at  either  extremity,  in  a  deep  excavation.  A  small  portion  of 
cartilage  remains  on  the  articular  surface  of  each  of  the  bones,  which  are  somewhat 
atrophied  and  fatty  from  disuse.  4273 

From  a  young  woman,  under  the  care  of  Sir  John  Erichsen,  who  had  suffered  for  some  years 
from  disease  of  the  knee-joint.  For  several  weeks  after  the  operation  the  patient  did  well 
but  the  wound  was  attacked  with  erysipelas,  and  she  died.  ' 

901.  A  sagittal  section  of  the  corresponding  parts  of  the  left  femur  and  tibia  of 
a  young  subject,  the  articular  parts  of  which  together  with  the  patella  had  been 
removed  by  operation  some  time  before  death,  on  account  of  tuberculous  disease 
of  the  joint.  In  the  femur  the  epiphysis  has  been  entirely  removed,  but  in  the 
tibia  the  greater  part  of  the  section  was  within  the  substance  of  the  epiphysis  so 
that  the  epiphysial  cartilage,  in  its  anterior  part,  remains.    No  union  has  occurred 
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V   ,  7  i    ^r''^^^  surfaces  which  are  covered  with  a  layer  of  granulation-tissue 
Part  of  the  skm  which  has  been  left  over  the  front  of  the  Imee  is  i™iarly 
ulcerated  and  two  small  sinuses  lead  into  interval  between  the  bones. 

^^n^/fhf  r^'*^?  rf""""        the  right  knee-joint  of  a  young  subject,  in  which 
arthrectoiny  had  been  performed  for  tuberculous  disease.    No  part  of  the  articular 
extremities  of  the  femur  and  tibia  has  been  removed,  but  the  bones  are  firmly 
?i    f ru-  P°«itfou,  after  shght  displaceoient  backwards  of 

the  head  of  the  tibia,  by  a  dense  layer  of  white  fibrous  tissue,  which  almost 
completely  obliterates  the  original  cavity  of  the  joint.  The  fibrous  tissue  by 
which  the  femur  and  tibia  are  connected  is  very  intimately  adherent  to  their 
contignous  surfaces,  which  had  been  denuded  of  cartilage  and  rendered  irregular 
by  the  disease.  The  patella  is  fixed  over  its  central  part  to  the  front  of  the  femur 
by  fibrous  tissue,  but  above  and  below  the  adherent  portion  a  small  unobliterated 
part  of  the  joint  remains  between  the  two  bones.  From  the  lower  of  these 
cavities  a  smus  extends  outwards  and  forwards  and  corresponded  to  a  small 
opening  m  the  skin.  The  bones  themselves,  except  in  their  articular  surfaces 
present  a  normal  appearance  and  the  epiphysial  lines  are  unaltered.  6685 
From  a  boy,  aged  13,  who  died  of  pulmonary  tuberculosis  in  1891  (Surg.  Eeg.  Eep.  1891  p  169 

No.  2675).    Arthrectomy  of  the  right  knee  had  been  performed  by  Mr.  Barker  in  1889  (Sur?' 

Reg.  Eep.  1889,  p.  130,  No.  1003).  ^" 

903.  The  corresponding  articular  portions  of  a  left  femur  and  tibia,  together  with 
the  patella,  removed  in  the  operation  of  excision  of  the  knee-joint.  The  articular 
surfaces  of  the  femur  and  tibia  have  been  rendered  very  uneven,  partly  by  the 
formation  of  irregular  excavations,  and  partly  by  the  presence  of  irregular 
osteophytes,  particularly  around  their  margins.  The  surfaces  thus  altered  are 
in  some  parts  covered  with  tough  fibrous  tissue,  in  others  with  friable  granulation- 
tissue.  In  the  intercondylar  notch  of  the  femur  a  considerable  deposit  of  new 
bone  has  been  formed,  the  surface  of  which  is  very  dense  and  in  parts  smoothly 
polished.  On  the  sawn  surface  of  the  tibia  is  seen  a  section  through  a  caseous 
deposit  in  the  bone  which  corresponded  with  the  upper  part  of  a  large  excavation 
in  the  tibia.  The  articular  surface  of  the  patella  is  rendered  cup-shaped  by  a 
deposit  of  new  bone  around  its  margin  and  is  covered  with  coarse  bands  of  fibrous 
tissue.  8102 

From  a  man,  aged  45,  in  whom  the  left  knee  had  been  somewhat  enlarged  since  a  fracture  of 
the  lower  end  of  the  femur,  which  was  followed  by  an  abscess,  30  years  previously.  In 
Oct.  1897  the  knee  became  painful  and  more  swollen.  The  lower  part  of  the  femur  was 
enlarged  and  there  was  a  fluctuating  swelling  on  the  inner  side  of  tbe  patella.  There  were 
two  scars  on  the  outer  side  of  the  thigh,  from  one  of  which  a  sinus  led  into  the  popliteal 
space.  There  was  considerable  movement  in  the  knee-joint.  Excision  of  the  knee  was 
performed  with  good  result  on  Aug.  11,  1898. 

904.  A  right  knee-joint  in  which  arthrectomy  had  been  performed  for  tuberculous 
disease  16  years  before  death.  The  joint  has  been  opened  by  a  transverse  incision 
dividing  the  ligamentum  patellee.  The  bones  have  been  forcibly  separated,  leaving 
a  thin  layer  of  torn  fibrous  tissue  covering  the  articular  surfaces.  The  latter  are 
altered  in  size,  shape,  and  direction  ;  they  are  small,  and  the  condylar  surfaces  of 
the  tibia  are  directed  laterally  as  well  as  upwards.  In  the  inner  half  of  the  joint 
the  corresponding  articular  "surfaces  are  flattened  ;  the  outer  condyle  retains  its 
convex  outline  and  the  corresponding  surface  of  tlie  tibia  presents  a_  prominent 
lip  anteriorly.  The  intercondylar  notch  is  filled  with  dense  fibrous  tissue.  The 
patella  is  much  increased  in  vertical  measurement  by  the  formation  of  new  bone 
below  it ;  it  has  been  forcibly  separated  from  a  prominent  rounded  mass  of  new 
bone  thrown  out  on  the  front  of  the  femur.  7199 

Arthrectomy  of  the  right  knee  was  pei-formed  by  Mr.  Beck  wlicn  the  patient  was  about  7  yenrs 
old.  The  patient  died  from  phthisis  and  acute  pneumonia  at  the  age  of  23.  (Dr.  Poore's 
Case-boo/iS,  Males,  1893,  vol.  i.  p.  137.) 
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905  Parts  of  a  right  femur  and  tibia  the  articular  extremities  of  which  had  been 
removed  in  the  operation  of  excision  of  the  knee-joint  for  tuberculous  disease. 
No  union  has  occurred  between  the  sawn  surfaces  of  the  two  bones,  which  are 
covered  with  a  thin  layer  of  granulation-tissue.    Over  the  posterior  part  of  the 
cut  surface  of  the  tibia  this  layer  is  thicker  than  elsewhere  and  forms  a  group  of 
small  rounded  masses.    On  the  front  of  the  lower  part  of  the  shaft  of  the  femur 
are  seen  the  remains  of  a  large  abscess-cavity  in  the  form  of  an  irregular  granu- 
lating surface.    On  the  outer  side  this  surface  is  continuous,  by  a  narrow  track 
above  the  external  condyle,  with  another  irregular  abscess-cavity  on  the  posterior 
aspect  of  the  femur.  /447 
From  a  man  who  was  the  subject  of  puhnonary  phthisis.     Tlie  bones  did  not  unite  after 
the  excision,  and  death  resulted  from  the  lung-disease.    {Sec  G-odlee,  Clinical  Lecture  on 
Bone  and  Joint  Changes  in  connection  with  Thoracic  Disease.   Brit.  Med.  Journ.,  July  11  &  18, 
1896.) 

906.  Part  of  the  diseased  synovial  membrane  removed  in  the  operation  of  arthrectomy 
for  tuberculous  disease  of  the  knee-joint.  The  membrane  i«  greatly  thickened 
and  its  inner  surface  rendered  very  irregular  chiefly  by  an  overgrowth  of  the 
synovial  fringes,  which  present  small  tongue-like  processes  and  larger  lobulated 
masses  of  dense  fibrous  structure.  6852 

From  a  woman  aged  23,  whose  right  knee  had  been  enlarged  since  a  faU  at  the  age  of  16. 
Recently  the  joint  had  been  painful.  On  admission  the  knee  was  greatly  enlarged  as  the 
result  chiefly  of  swelling  of  the  synovial  membrane.  The  joint  could  be  flexed  to  a  right  angle. 
The  joint  was  opened  by  a  horseshoe-shaped  incision  and  the  diseased  synovial  membrane 
removed ;  the  cartilage  was  eroded  at  its  margin.  Patient  left  the  hospital  3  weeks  after  the 
operation  with  the  limb  in  plaster. 

Examined  microscopically  the  diseased  synovial  membrane  consists  of  three  layers,  a  .super- 
ficial layer  of  granular  substance,  a  middle  layer  of  delicate  connective  tissue  containing  a  few 
tubercle-systems,  and  an  outer  layer  of  dense  fibrous  tissue  with  a  few  caseous  foci.  (Mr.  Barker 
&  Mr.  Godlee's  Case-books,  1892,  vol.  ii.  p.  106.) 


TuBEEcuioTJS  Disease  oe  the  Anklb-Joikt  and  Aetioxtlations  of  the  Foot. 

Tuberculous  disease  of  the  ankle-joint  appears  not  uncommonly  to  begin  as  a 
primary  disease  of  the  synovial  membrane  (908),  but  it  is  often  secondary  to  disease 
of  the  bones,  especially  the  astragalus.  The  most  common  situations  of  the  abscesses 
are  the  lateral  aspects  of  the  joint,  in  front  of  or  behind  the  malleoli.  Tuberculous 
disease  of  the  tarsal  articulations  is  usually  associated  with  more  or  less  extensive 
bone  disease,  so  that  it  is  often  impossible  to  determine  the  situation  of  the  primary 
focus.  Of  the  joints  of  the  toes,  the  metatarso-phalangeal  articulation  of  the  great  toe 
is  the  01  dy  one  which  is  at  all  commonly  affected. 

907.  A  wax  model  of  a  right  foot  and  lower  third  of  the  leg  removed  by  amputation, 
apparently  by  the  modified  circular  method.  There  is  swelling  in  "the  region  of 
the  ankle-joint  and  on  each  side  there  is  an  extensive  ulcer  of  the  integument  In 
the  middle  of  the  ulcer  on  the  inner  aspect  of  the  ankle  a  necrosed  portion  of  the 
internal  malleolus  is  exposed.  Behind  and  above  this  ulcer  there  is  a  third  ulcer 
about  3  cm.  in  length,  of  regular  oval  form,  and  placed  transversely  to  the  axis  of 
the  hmb.  The  larger  ulcers  have  a  sharp  sinuous  edge,  and  novvhere  show  any 
signs  of  healing.  In  the  situation  of  the  necrosed  internal  malleolus  a  sinus  led 
into  the  ankle-joint.  2858 

908.  A  right  ankle-joint,  laid  open  from  the  front,  the  astragalus  being  turned 
downwards  Its  interior  is  covered  with  a  soft,  coarsely  granular  layer  of  new 
tissue,  which  has  for  the  mos^  part  a  rough  shreddy  surface,  as  though  the  parts 
had  been  forcibly  separated  after  their  unio,.  by  granulation-tissue.  The  articular 
cartdage  appears  to  have  been  entirely  destroyed.    The  surfaces  of  the  astra^ralus 
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llv^-^  bnt'Sl'*'  "'"'^  ^  ^^^"^  membranous 

layei,  but  the  articular  cartilage  appears  quite  healthy.  3357 

^^amUbsduL" i-esl"""^''"^ °^         "'''^'''^  ^'^'^^^^^J'  •'"'"^^  ^''t^''  P>-°l°'^g«d 

909.  A  wax  model  of  a  right  foot,  and  adjoining  part  of  the  leg,  from  a  patient 
suflenng  from  tuberculous  disease  of  the  tarsal  bones.  The  inner  side  of  the  foot, 
from  the  ankle  to  the  base  of  the  first  metatarsal  bone,  is  considerably  sw  ollen, 
ihe  integument  over  the  swelling  is  mottled  with  pink,  and  the  subcutaneous 
veins  are  more  evident  than  natural.  In  the  centre  of  this  swelling  is  an  ulcer, 
with  raised,  well-defined,  and  sinuous  edges ;  the  floor  of  the  ulcer  is  formed  by 
pale  gi-anulations.  About  5  cm.  behind  this  is  a  second  smaller  ulcer,  concealed 
beneath  a  dry  brown  scab,  and  there  is  a  third  immediately  in  fi-ont  of  the 
malleolus  on  the  outer  side  of  the  ankle.  4175 

From  a  inan  2]  years  of  age.  The  disease  was  supposed  to  have  begun  eleven  months  before 
admission  into  the  hospital,  at  which  time  the  foot  was  injured  by  a  fall;  soon  ?.fter  the 
injury  inaammatory  symptoms  set  in.  Syme's  amputation  was  successfully  performed.  Tbe 
astragalus,  on  examination,  was  found  to  be  softened  and  covered  with  granulation-tissue,  tbe 
articular  cartilage  having  been  entirely  destroyed.  The  anterior  part  of  the  os  calcis  and 
the  posterior  part  of  the  cuboid  bone  were  also  diseased.  The  navicular  was  totally 
disorganized. 

910.  A  wax  model  of  the  left  foot,  and  adjoining  part  of  the  leg,  from  a  patient 
suffering  from  tuberculous  disease  of  the  tarsal  bones,  illustrating  the  form  of 
swelling  which  characterizes  this  disease.  There  is  an  extensive  swelling  of  tiie 
soft  parts  corresponding  with  the  tarsus,  except  that  on  the  dorsum  it  reaches  as 
far  as  the  roots  of  the  toes  ;  the  swelling  is  more  marked  on  the  inner  than  on  the 
outer  side  of  the  foot.  On  the  inner  side,  over  the  head  of  the  astragalus,  the 
skin  is  congested,  and  perforated  in  three  situations  by  small  ulcerated  apertures 
which  led  probably  to  sinuses  arising  from  the  diseased  bone.  In  the  integument 
of  the  dorsum  of  the  foot  there  are  two  slightly  larger  ulcers  about  7  cm.  apart,  the 
lower  situated  over  the  base  of  the  fourth  metatarsal  bone,  and  there  is  an  ulcer 
also  behind  each  malleolus.  All  the  larger  ulcers  have  cleanly  defined,  slightly 
swollen,  congested  edges,  and  their  floors  are  formed  by  pale  granulations.  4173 

The  patient,  a  man  20  years  of  age,  was  admitted  to  the  hospital  in  March  1839.  As  the  disease 
increased,  although  the  man's  health  improved,  Mr.  Quain  removed  the  foot  by  Syme's 
operation.  On  dissection  the  astragalus,  os  calcis, navicular,  and  cuboid  were  found  diseased; 
the  surrounding  integument  was  infiltrated.  Tbe  patient  left  the  hospital  quite  well  a  month 
after  the  operation. 

911.  A  vertical  section  of  a  child's  right  foot,  injected,  in  which  some  of  the  smaller 
tarsal  bones,  and  the  bases  of  the  second  and  third  metatarsal  bones,  have  been 
partially  destroyed  by  tuberculous  disease.  The  articulations  between  the  astragalus 
and  the  navicular,  and  the  astragalus  and  os  calcis,  are  unaflected,  the  disease 
being  confined  to  the  articular  surfaces  concerned  in  the  formation  of  the  single 
synovial  cavity  between  the  navicular  and  the  cuneiform  bones,  the  external 
cuneiform  and  the  cuboid,  and  the  two  outer  cuneiform  and  the  second  and  third 
metatarsal  bones.  The  anterior  part  of  the  navicular  has  been  extensively  destroyed. 
The  disease  has  commenced  either  in  the  synovial  membrane  or  in  one  of  the 
cuneiform  bones,  spreading  subsequently  to  the  synovial  membrane.  The  diseased 
articular  surfaces  are  imperfectly  covered  with  a  thin  layer  of  gramdation-t issue, 
into  which  the  injection  has  in  places  passed.    All  the  bones  are  rarefied.  2366 

912.  A  left  foot  removed  by  amputation  for  tuberculous  disease  of  the  transverse 
tarsal  articulation.  The  latter  has  been  exposed  by  a  free  transverse  incision. 
The  cartilage  has  been  entirely  destroyed  on  all  the  four  articular  surfaces,  whiili 
are  rendered  slightly  irregular  "find  are  covered  with  a  thin  layer  of  soft  granulation- 
tissue.  The  ankle-ioint  and  the  sawn  surface  of  the  os  calcis  present  a  healthy 
appearance. 
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Qiq  The  phalanges  of  a  toe,  the  corresponding  articular  parts  of  the  first  and 
second  being  destroyed  by  superficial  caries  ;  the  exposed  cancellous  tissue  is 
everywhere  Ught  and  its  spaces  widely  open.  On  the  surfaces  of  each  of  the 
phalanges  is  a  nodulated  accumulation  of  very  porous  newly-formed  bone.  2956 

qi4  The  phalanges  of  a  great  toe,  with  the  distal  extremity  of  the  first  metatarsal 
bone  and  one  of  the  sesamoid  bones.  The  articular  surfaces  of  the  metatarso- 
phalangeal joint  have  been  in  part  destroyed  by  caries,  which  has  extended 
beyond  the  articulation  on  one  side,  and  deeply  within  tlie  head  of  the  metatarsal 
bone.  In  the  ungual  phalanx  a  fracture,  passing  obliquely  across  the  base  and 
throut^h  the  articular  surface,  has  united  with  scarcely  a  trace  of  displacement. 

°  2959 


SxPHiLiTio  Disease  op  Joints. 

In  the  later  stages  of  syphilis  certain  chronic  changes  may  occur  in  the  joints, 
which  in  some  respects  resemble  those  caused  by  tuberculous  disease.  The  most 
common  condition  is  thickening  of  the  synovial  membrane,  which  may  present  itself 
in  a  diffuse  form  or  as  a  circumscribed  gumma.  Extensive  disorganization  of  a 
joint  may  be  associated  with  syphilitic  caries  of  the  bones  entering  into  its  formation 
(561).  In  children  the  subjects  of  congenital  syphilis  a  chronic  form  of  synovitis, 
occasionally  affecting  both  knee-joints,  is  sometimes  met  with. 
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This  disease  assumes  two  distinct  forms,  the  one  affecting  many  of  the  joints 
and  attacking  the  large  and  small  articulations  at  the  same  time,  the  other  attacking 
only  one  or  two  of  the  larger  joints,  usually  the  hip  and  knee.  The  former  occurs 
in  young  or  middle-aged  subjects,  the  latter  only  in  advanced  life.  The  pathological 
changes  in  the  two  forms  are  practically  identical.  The  disease  when  affecting  a 
single  joint  is  far  more  common  in  the  hip  or  knee  than  in  any  of  the  other 
articulations. 

The  pathological  changes  observable  to  the  naked  eye  are  the  following  : — The 
cartilages  towards  their  central  parts  lose  their  natural  smooth  and  shining  surface 
and  assume  a  velvety  appearance  (963).  This  is  due  to  a  splitting  of  the  matrix 
in  a  vertical  direction  accompanied  by  fibrillation  of  its  substance  (962).  The 
effect  of  this  roughening  of  the  cartilages  is  that,  by  the  friction  of  the  two  surfaces 
one  upon  the  other,  they  become  gradually  worn  away,  and  at  last  the  bone  beneath 
is  exposed  (962,  963).  The  friction  between  the  two  osseous  surfaces  causes  a 
certain  degree  of  irritation,  as  a  consequence  of  which  new  bone  of  excessive  density 
is  formed,  filling  up  the  exposed  cancellous  spaces.  This  new  bone  may  by  friction 
be  worn  down  smooth  and  polished  like  ivory,  a  condition  known  as  "  eburnation  " 
(969,  974).  More  often  the  friction  of  the  opposed  surfaces  leads  to  extensive 
destruction  of  both,  the  two  becoming  worn  into  mutually  adapted  grooves,  hollows, 
and  ridges  (972).  The  dense  layer  of  bone  on  the  surface  is  often  perforated  by 
numerous  small  apertures  (939,  971),  which  are  seen  in  the  fresh  state  to  be  filled 
with  a  fibro-cartilaginous  substance.  Whilst  these  alterations  are  occurring  in  the 
articular  surfaces,  changes  also  take  place  at  their  margins.  By  an  overgrowth  of  the 
cartilage  a  rounded  border  or  lip  is  formed  around  the  edge  of  the  articular  surface 
(918,  964).  This  lip  increases  in  size  and  becomes  more  or  less  nodular  (967,  977)- 
and  ossification  occurs  in  the  cartilaginous  outgrowths  with  the  formation  of 
irregularly  rounded  masses  of  new  bone  (941).  In  their  shape  these  bony  out- 
growths differ  entirely  from  the  jagged  and  pointed  osteophytes  formed  around 
inflamed  joints  (862).  The  nodular  masses  of  new  bone  may  reach  such  a  size  as 
completely  to  fix  the  jomt,  thus  simulating  true  ankylosis  (928,  958).  Occasionally 
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occasiona  ly  to  give  it  a  villous  appearance  (9G5,  967  976)        "^P^^^^^'P^ie^  as 

,  J  ,f  '  t«  the  velvety  state  of  the  cartila-es 

and  the  villous  and  thickened  condition  of  the  synovial  meLrane    The  eratiS 
he  later  stages  is  from  the  friction  of  the  exposed  bony  sSes  unon  each  other 
The  enlargement  of  the  joint  is  due  chiefly  to  the  bony  o^it^owtl  s,  W 

"  ""''TT''  ^^^•ti^-l'^tion.    In  part  also  tfe  enlarg  i   n  t  ie  to 

the  thickening  oi  the  synovial  membrane.    The  distortions  of  the  smaller  ioints  are 
when  tl  i\        outgrowths.    The  shortening  of  the  limb  that  someLls  oceu 
femur  r944^  P  A?  f  ^^^  V""'!'        ^^'"^"^  destruction  of  the  head  of  the 
wlr  f V  1^1  '^'^^  '^'^P^  ^^^^  «f  the  bone  may  alter  from 

interstitial  absorption,  so  that  it  becomes  set  more  at  a  right  angle  to  the  shaft  than 
natural.  As  the  hgaments  are  not  softened  true  dislocation  never  occurs  in  the 
larger  joints  ;  hut  m  the  smaller  joints  the  articular  surfaces  may  be  almost  separated 
one  from  the  other  by  the  pressure  of  the  bony  outgrowths 

Interarticular  ligaments  and  fibro-cartilages,  such  as  the  round  ligament  of  the 
hip,  the  tendon  of  the  biceps,  and  the  semilunar  cartilages  of  the  knee,  are  often 
completely  destroyed,  apparently  being  worn  away  by  the  friction  of  the  diseased 
articular  surfaces.  The  disease  itself  does  not  lead  to  suppuration,  but  the  latter  may 
occasionally  occur  m  a  joint  affected  by  rheumatoid  arthritis  from  causes  such  as  maV 
induce  suppuration  in  a  healthy  joint  (977). 

915.  An  atlas,  in  which  the  surface  for  the  odontoid  process  is  increased  both 
in  extent  and  depth,  partly  by  absorption,  partly  by  the  formation  of  a  nodulated 
ridge  ot  new  bone  around  it.  The  articular  surface  is  in  places  extremely 
dense,  smooth,  and  polished ;  in  others  it  is  perforated  by  deep  irregular  pits, 
some  of  which  lead  through  the  entire  thickness  of  the  new  bone  formed  above  it. 
The  remaining  articular  surfaces  are  normal. 

916.  Two  cervical  vertebra,  in  which  all  the  articular  surfaces  exhibit  changes  due 
to  rheumatoid  arthritis.  In  one  vertebra  both  the  articular  surfaces  on  the  left 
side  are  greatly  increased  in  extent  by  irregular  formations  of  new  bone  around 
them,  the  extensions  of  their  surfaces  being  smoothly  polished,  and  in  parts 
deeply  pitted  by  spaces  spreading  far  into  the  bone,  so"  as  to  give  the  surface  a 
worm-eaten  appearance.  A  considerable  amount  of  the  osseous  tissue  which 
forms  the  articular  processes  has  been  ^vorn  away  by  friction,  the  upper  and 
lower  articular  surfaces  being  considerably  approximated.  Around  the  articular 
surfaces  of  the  right  side  bony  outgrowths  have  been  formed  in  less  amount ;  in  a 
few  spots  the  new  bone  is  eburnated  ;  similar  changes  have  occurred  in  connection 
with  the  lower  posterior  margin  of  the  body  of  the  same  vertebra.  The  other 
vertebra  presents  similar  appearances  ;  the  articular  surfaces  of  the  right  side 
are,  however,  more  extensively  alfected  than  those  of  the  left.  The  lower  surface 
of  the  body  is  much  extended  by  outgrowths  of  new  bone;  it  is  everywhere 
firm  and  of  open  cancellated  texture ;  the  intervertebral  disk  was  most  probably 
destroyed. 

917.  The  upper  four  cervical  vertebra).  The  superior  articular  surfaces  of  the  atlas 
are  deepened  and  enlarged  by  an  irregular  ledge  of  uew  bone.  The  articular 
surfaces  between  the  third  and  fourth  cervical  vertebra  are  similarly  increased 
in  extent,  but  their  cartilage  has  in  addition  been  destroyed,  and  the  surfaces 
themselves,  much  increased  in  area  and  quite  flat,  are  in  some  few  situations 
eburnated ;  over  the  greater  part  of  their  extent  they  are  rendered  uneven  by 
numerous  small  closely-set  pits.     The  inferior  articular  processes  of  the  fourth 
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cervical  vertebra  on  the  left  side  are  similarly  altered.  The  other  articulations, 
Str^^^  the  odontoid  process  and  the  atlas,  are  ankyiosed^by 

osseous  substance. 
From  a  man,  82  years  of  age,  who  died  after  an  operation  for  hernia. 

Qlfi  The  upper  part  of  a  right  humerus  showing  the  early  changes  due  to  rheu- 
Ltoid  aSi  is  Around  the  margin  of  the  articular  surface,  but  more  particularly 
Tfront  the  e  is  a  distinct  lipping'of  the  margin  of  the  cartilage,  which  forms  a 
ounded  and  slightly  nodular'^border.  Around  the  posterior  and  inferior  border 
of  the  articular  surface  the  cartilage  has  been  destroyed  m  a  part  or  the  whole  of 
its  thickness.  On  the  upper  part  of  the  articular  surface  there  is  an  area  m 
which  the  cartilage  is  slightly  depressed,  darker  m  colour  than  that  around  and 
shghtly  roughened. 

919  A  left  scapula,  around  the  glenoid  fossa  of  which  a  slightly  irregular  rim  of 
new  bone  has  been  formed.  The  under  surface  of  the  acromion  is  concave,  smooth, 
and  pohshed;  over  its  inner  half  the  dense  bone  forming  it  is  perforated  with 
numerous  circular  apertures;  the  tip  of  the  coracoid  process  is  similarly  altered. 
On  both  these  surfaces  the  upper  end  of  the  humerus  has  moved,  after  destruction 
of  the  intervening  hgamentous  structures.  „       ,  i  ^  c 

The  acromio-clavicular  articulation  has  been  similarly  affected ;  a  nodule  ot  new 
bone  projects  above  the  articular  surface  of  the  acromion. 

920.  A  left  scapula,  in  which  almost  identical  changes  have  occurred,  but  the  coracoid 
process  is  unaffected.  1883 

921.  A  right  scapula,  in  which  the  glenoid  fossa  is  greatly  extended  by  the 
formation  of  a  flattened  ring  of  new  bone  around  it.  Over  a  considerable  part  of 
its  extent  the  surface  is  coarsely  cancellated,  the  osseous  substance  being  dense 
so  as  somewhat  to  resemble  that  formed  in  the  heahng  of  an  ulcerated  cavity. 

3993 

922.  A  right  scapula,  with  the  upper  third  of  the  humerus.  The  head  of  the 
humerus  is  surrounded  with  a  border  of  new  bone,  and  dense  new  bone  has  been 
formed  also  in  an  irregular  layer  upon  the  tuberosities  and  along  the  edges  of  the 
bicipital  groove.  On  the  anterior  part  of  the  great  tuberosity  is  a  small  eburnated 
spot,  showing  that  this  portion  of  the  bone  was  in  contact  with  the  under  surface 
of  the  acromion,  which  is  similarly  polished — a  result  possible  only  after  destruc- 
tion of  the  tendinous  insertions  of  the  supra-  and  infraspinatus  muscles.  The 
glenoid  fossa  is  increased  in  extent,  and  its  surface  rendered  uneven  by  irregular 
patches  of  new  bone  which  have  been  formed  upon  it ;  over  its  upper  half  it  is 
pierced  by  minute  conical  pits,  the  several  depressions  being  each  surrounded 
with  a  raised  ring  of  osseous  substance.  The  acromion  process  presents  a  long 
irregularly  oval  and  shallow  concave  surface,  the  central  part  of  which  is  formed 
by  the  proper  tissue  of  the  acromion,  the  rest  by  new  bone  ;  with  this  surface  the 
upper  end  of  the  humerus  has  articulated  ;  at  certain  points  it  is  pierced  with 
irregular  depressions ;  in  one  situation  it  is  smooth  and  polished.  3182 

923.  The  upper  half  of  a  right  humerus,  in  which  the  great  tuberosity  has  been 
completely  destroyed  as  the  result  of  rheumatoid  arthritis,  its  situation  being 
marked  by  an  almost  smooth  dense  surface.  The  small  tuberosity  is  diminished  in 
size  and  irregularly  pitted.  The  upper  end  of  the  bicipital  groove  is  wanting  and 
the  tendon  of  the  long  head  of  the  biceps  had  probably  been  destroyed.  A  rounded 
bony  hp  projects  from  the  lower  border  of  the  articular  surface. 

924.  The  upper  part  of  a  right  humerus,  the  head  of  which  is  greatly  altered  in  form 
in  consequence  of  rheumatoid  arthritis,  being  anteriorly  almost  flattened  by  absorp- 
tion.   A  prominent  ring  of  new  bone  has  been  formed  around  the  upper  and 
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^^ke^hL7£ZiZhl:n^^^  of  rheumatoid  arthritis, 

sifrrounded  bv^^^^^^^^^^  ""f  ^t,s  borders  especially  in  front  and  below,  are 

surrounded  by  a  iim  of  newly  formed  cancellous  bo.ie,  the  surface  of  which  is 

ii^l'lwtl^^^    ""r'  '""r  .        '"^''''''^'^  -rf^-  «f  s  din  e  and 

n regularly  pitted;  over  its  centre  the  cancellous  tissue  is  exposed  along  a  vertical 
groo\  e,  in  front  of  which  the  bone  is  eburnated.  ^ 

926.  A  right  scapula,  with  the  outer  half  of  the  clavicle.    The  glenoid  fossa  is  sur- 

Zlttl?""'"^^^         ^T''  ^'"^''^     '  ^'^y  ^l^g'^*  ''^^  «f  The  under 

suitace  of  the  acromion  is  eburnated  and  new  bone  has  been  formed  upon  its  borders 
but  in  greatest  abundance  on  the  extremity  of  the  process,  where  ossification  seems 
to  have  occurred  in  the  coraco-acromial  ligament.  The  upper  surface  of  the 
coracoid  process  especially  lu  its  inner  half,  is  enlarged  and  irregular,  and  articu- 
lated vyith  two  thick  columns  of  bone  formed  in  connection  with  the  coraco-clavi- 
cular  ligaments.  The  inner  of  these,  corresponding  to  the  conoid  ligament,  is 
attached  to  the  c  avicle,  but  the  outer,  which  represents  the  trapezoid  ligament, 
articulates_  with,  but  is  not  united  to,  the  clavicle.  The  surfaces  of  the  acromio- 
clavicular joint  show  but  little  evidence  of  disease.  7507 
From  the  dissecting-room. 

927.  A  left  scapula  and  clavicle.  The  clavicular  surface  of  the  acromion  is  slightly 
increased  in  size,  very  dense,  smooth,  and  polished  ;  in  the  bone  forming  it  there 
are  several  small,  circular,  oval,  and  irregular  apertures.  The  corresponding  surface 
of  the  clavicle  is  similarly  afPected.  The  glenoid  fossa  is  unaltered,  except  that  its 
lower  edge  is  increased  in  extent  by  the  formation  on  it  of  a  layer  of  new  Lone. 
The  sternal  end  of  the  clavicle  and  its  articular  surface  are  slightly  irregular.  3208 

928.  The  bones  of  a  right  elbow-joint,  in  which  very  extensive  changes  haA^e  occurred 
from  rheumatoid  arthritis.  The  articular  parts  of  the  several  bones  are  much  en- 
larged, and  the  extent  of  their  articular  surfaces  greatly  increased  by  the  formation 
of  prominent  ridges  and  overhanging  plates  of  new  bone  around  them.  The  arti- 
cular surfaces  are  uneven,  and  in  parts  slightly  tuberculated  by  the  formation  of  new 
bone  upon  them  ;  that  of  the  capitellum  is  worn  almost  flat;,  and  is  polished  and 
minutely  punctated  ;  the  corresponding  surface  of  the  head  of  the  radius  is  simi- 
larly altered.  Transverse  ridges  of  bone  v\hich  have  formed  across  the  olecranon 
and  coronoid  fossae  interfere  greatly  with  flexion  and  extension  of  the  joint.  The 
shafts  of  the  bones  are  quite  healthy.  3157 

929.  The  bones  of  a  right  elbow-joint  which  was  affected  with  rheumatoid  arthritis. 
The  articular  surfaces  have  been  rendered  uneven,  or  in  parts  nodular,  by  new 
bone  formed  over  them ;  they  are  irregularly  lipped  around  their  margins.  An 
irregularly  transverse  fracture  of  the  lower  end  of  the  shaft  of  the  humerus  has 
been  repaired  with  slight  deformity.  5161 

930.  A  left  humerus,  the  lower  end  of  which  is  greatly  deformed,  most  probably  from 
long-continued  rheumatoid  arthritis.  In  the  place  of  the  capitellum  there  exists  a 
deep  semilunar  cavity,  the  surface  of  which  is  dense,  and  over  its  anterior  half 
smoothly  polished,  shovcing  it  to  have  formed  the  articular  surface  for  the  upper 
end  of  the  radius.  The  outer  portion  of  the  trochlear  surface  also  is  flattened 
anteriorly,  and  vertically  I'idged  ;  but,  except  in  the  situation  first  mentioned,  little 
new  osseous  tissue  has  been  formed  in  the  neighbourhood  of  the  altered  articular 
surfaces.  6152 
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qqi    The  bones  of  a  left  forearm.    The  upper  ends  are  enlarged  and  tuberous  or 
^  nodulated  by  the  formation  of  new  bone  round  their  articular  surfaces  which  are 
considerablT increased  in  area,  deepened  and  tuberculated ;  m  one  situa  ion  the 
™        ceof  the  head  of  the  radius  is  eburnated   The  coronoid  process  of  the  ulna 
depressed.    The  shafts  and  lower  ends  of  the  bones  are  quite  healthy.  4753 
Many  years  before  death  the  patient  suffered  from  an  injury  to  the  elbow-joint. 
See  also  No.  776,  the  bones  of  the  right  hip-joint  of  the  same  patient. 

QQ2  The  lower  part  of  a  right  radius,  the  articular  surface  of  which  is  surrounded 
with  a  ridge  of  new  bone,  by  which  both  its  extent  and  depth  are  increased 
Over  the  articular  surface  for  the  scaphoid  the  Imver  end  of  the  radius  is  deeply 
concave  and  eburnated;  a  few  small  irregular  apertures  are  scattered  over  tjns 
portion  of  the  articular  surface. 

933  Some  of  the  bones  of  a  hand,  showing  the  effects  of  rheumatoid  arthritis. 
The  macrnum  and  lunar  are  rendered  irregular  by  ridges  of  new  bone  around  the 
articula?  surfaces  ;  the  latter  are  pitted  aud  in  parts  eburnated.  The  bones  ot 
the  thumb  show  lipping  of  the  articalar  surfaces,  which  m  other  respects  appear 
normal.    Similar  changes  are  seen  in  the  phalanges  of  the  fingers. 

934  A  wax  model  of  a  left  hand,  showing  the  appearance  of  the  parts  in  an  early 
stage  of  chronic  rheumatoid  arthritis.  In  the  situation  of  the  first  interphalangeal 
artfculations  the  fingers  present  smooth  fusiform  swellings,  and  both  joints  of  the 
thumb  are  similarly  enlarged  and  there  is  also  a  shght  enlargement  of  the  terminal 
joints  of  the  index  and  middle  fingers.  The  metacarpo-phalangeal  joints  of  the 
fingers  are  in  a  position  of  shght  over-extension,  whilst  those  next  succeeding  are 
slio-htly  flexed  ;  in  the  thumb  the  terminal  phalanx  is  somewhat  bent  backw^ards. 
About'the  wrist  there  is  a  slightly  raised  wide-spread  swelling,  indicating  that  this 
joint  was  also  affected.  4209 

935.  The  upper  part  of  a  right  femur  longitudinally  bisected.  Around  its  head, 
which  has  been  much  reduced  in  prominence  by  absorption,  a  tuberous  ring  of  new 
bone  with  overhanging  margins  has  been  formed;  by  this  the  articular  area  is 
greatly  increased.  The  articular  surface  itself  is  uneven,  but  everywhere  closed 
with  a  layer  of  hard  compact  bone,  which  the  section  shows  to  be  somewhat 
thicker  than  natural.  The  cancellous  tissue  is  firm,  and  to  all  appearance 
quite  healthy.  The  new  osseous  tissue  so  closely  resembles  the  old  as  to  give 
the  head  the  appearance  of  having  been  flattened  by  pressure. 

936.  ^  longitudinal  section  of  the  upper  part  of  a  left  femur,  the  head  of  which  is 
flattened  and  its  area  increased  as  a  result  of  rheumatoid  arthritis.  The  lamellae 
composing  the  cancellous  tissue  of  the  head  are  unaltered  in  direction,  and  ter- 
minate abruptly  beneath  the  compact  layer  which  covers  the  surface.  Upon  the 
upper  and  anterior  aspect  of  the  neck  a  saddle-shaped  process  of  bone,  convex 
antero-posteriorly  and  concave  from  side  to  side,  has  been  formed  ;  its  surface  is 
compact  and  exactly  like  that  of  the  head  itself,  with  the  substance  of  which  it  is 
continuous  ;  it  probably  articulated  with  the  upper  margin  of  the  acetabulum. 
The  central  and  lower  portion  of  the  head  is  eburnated,  and  in  places  deeply 
pitted  by  irregular  tracks,  around  which  the  osseous  tissue  appears  to  be  more  dense 
than  that  forming  the  rest  of  the  bone.  The  surface  of  the  eburnated  portion  has 
a  peculiar  tesselated  appearance,  being  composed  of  polyhedral  greyish  areas  sepa- 
rated by  opaque  white  lines  formed  apparently  by  the  natural  lamellae  of  the 
cancellated  tissue,  the  spaces  of  which  have  been  filled  with  dense  new  bone.  In 
some  situations  minute  apertures  exist  in  the  parts  between  the  osseous  lamella;, 
due  apparently  to  the  incomplete  filling  in  of  the  spaces  by  the  new  bone  ;  this 
condition  is  more  marked  below,  where  not  only  are  the  exposed  spaces  widely 
open,  but  the  lamella3  have  been  in  part  absorbed  or  destroyed  by  a  process 
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ia  reduced  almo°  to  a  rT4t  all  by  I^ZV)"  T''  T''  f'"""^ 
posing  the  lower  narts  of  ^«  n^l  tiL  ?•  [   J'"'  "'"'"'■P'"'"  "l  the  tissue  com- 

t1.ele°velo£the  L.Cirofttegr:t?t,'rcha?te?'  '^'"^ 
owing  to  tL  forSon  ot  a  ^l'o  ' new  bon?  arouTft  '  tt""'"*!"  '° 

^s,,:::  - ?  tee?;T,  ^eW 

^^I.V.^^^"??'^"  P""*^  °?  ^^^'l  of  ^^hicli  has,  on  its  upper  aspect  been 

flattened  by  absorption  and  its  area  increased  by  new  bone  £oS  ai^und  it 
The  articular  surface  is  for  the  most  part  smooth  and  very  dense  ^^ew  bone  has 
been  formed  also  around  the  lower  margin  of  the  head,  the  textu  e  of  Jhich  It  so 
preci  ely_  resembles  as  to  give  rise  to  the  appearance  of  the  propL  ti  sue  of  the 
head  haying  been  displaced  downwards  over  the  adjoining  par^  of  the  neck  The 
angle  of  union  between  the  neck  of  the  femur  and  its  shSt  is  normal  but  the  neck 

ThTtTssue  of  th'rh""''  ■t'.''''  ^^"^""^^  ^^^^  '^-^  conside;ably  everted' 
healthy  exception  of  the  head,  appears  to  be  quite 

939.  The  upper  end  of  a  right  femur.  Around  its  head  a  thin  rim  of  new  bone 
which  overhangs  the  adjoining  portion  of  the  neck,  has  been  formed.  The  surface 
ot  the  head  oyer  an  elongated  oval  area  on  its  anterior  part,  is  depressed  and 
uneven,  and  pierced  with  irregular,  sharp-edged  channels,  some  of  which  spread 
deeply  into  its  substance  ;  the  highest  parts  of  this  area  are  extremely  dense  and 
white,  and  polished  hke  ivory ;  in  its  central  part  the  surface  of  the  head  is  raised 
m  irregular  tubercles.  The  head  of  the  femur,  except  over  the  eburnated  area 
noticed,  appears  to  have  been  covered  with  cartilage. 

940.  The  upper  end  of  a  right  femur.  The  head  is  less  uniformly  rounded  than 
natural,  being  most  prominent  in  the  position  of  the  attachment  of  the  inter- 
articular  ligament.  Over  a  large  area  anteriorly  the  articular  surface  has  lost  its 
compact  layer,  is  extensively  pitted,  and  in  part  eburnated.  Around  the  margin  of 
the  articular  surface  is  a  prominent  overhanging  rim  of  bone,  which  is  most  marked 
above  and  behind.  The  neck  of  the  bone  is  thickened  by  a  deposit  of  osseous  tissue 
on  its  anterior  surface ;  its  angle  with  the  shaft  is  normal.  5197 

941.  The  upper  end  of  a  right  femur.  As  the  result  of  rheumatoid  arthritis  the 
head  of  the  bone  has  become  ovoid  in  shape.  Its  articular  surface  is  for  the 
greater  part  dense  and  slightly  tuberculated  ;  in  the  upper  part  it  is  pitted  and 
eburnated.  Around  the  margin  of  the  articular  surface,  especially  above,  there  is 
an  irregular  formation  of  new  bone.  Interiorly  the  overhanging  rim  of  bone  has 
become  adherent  to  the  surface  of  the  neck,  whilst  posteriorly  a  deep  hollow  is 
present  between  the  two.  Viewed  from  behind,  it  is  seen  that  the  angle  between 
the  neck  and  shaft  of  the  bone  is  natural.  3022 

942.  The  upper  part  of  a  right  femui-,  the  head  of  which  has  been  almost  com- 
pletely worn  away  as  a  result  of  rheumatoid  arthritis ;  its  surface  is  extremely 
dense,  smooth,  and  pohshed  ;  over  most  of  its  extent  it  is  marked  with  small, 
conical,  and  irregular  pits.  An  overhanging  nodular  ring  of  new  bone  has  been 
formed  around  its  remains,  but  scarcely  any  portion  of  this  is  eburnated. 

943.  The  upper  end  of  a  right  femnr  greatly  deformed  in  consequence  of  rheuma- 
toid arthritis.    The  head  forms  a  coarsely  lobulated  mass,  surrounded  by  a  sinuous 
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border,  and  continuous  behind  with  a  mass  of  bone  which  overhes  the  poster  or 
surface  of  the  neck.  Posteriorly  at  the  root  of  its  neck  there  projects  directly 
backwards  a  triangular  plate  of  firm  osseous  substance,  the  inner  surface  ot  whic-h  is 
concave,  and  forms  part  of  the  general  articular  area  The  whole  irregular  surface 
of  the  head  is  uneven,  dense,  and  perforated  with  irregular  pits  ;  in  two  or 
three  spots  it  is  eburnated. 
QAA  The  upper  third  of  a  left  femur,  the  head  and  a  considerable  part  of  the  neck 
Tf'wliich  together  with  the  summit  of  the  small  trochanter,  have  disappeared  m 
consequence  of  rheumatoid  arthritis.  New  bone  has  been  formed  m  small 
amount  upon  the  surface  around.  The  elongated  articular  surface  resulting  from 
the  removal  of  the  parts  noticed  is  7-5  cm.  in  length,  and  slightly  raised  over  its 
centre ;  for  the  most  part  it  is  extremely  hard,  smooth,  white,  and  glazed  like 
porcelain.  3031 

945  A  coronal  section  of  the  upper  end  of  a  left  femur,  the  head  of  which  has 
been  completely  removed  by  rheumatoid  arthritis,  the  articular  surface  being 
formed  by  the  remains  of  the  neck  and  by  the  new  bone  which  has  been  formed 
around  it  everywhere,  except  at  its  upper  part.  The  surface  resulting  is  unevenly 
convex,  rough,  and  in  places  perforated  with  circular  apertures  2  or  3  mm.  in 
diameter.  The  compact  tissue  of  the  lower  wall  of  the  neck  has  become  for  the 
most  part  cancellated  in  texture,  and  is  indistinguishable  from  the  new  bone 
formed  below  it.  3379 

946.  A  right  hip-bone,  in  which  the  acetabulum  is  slightly  increased  in  area,  and 
has  been  rendered  more  shallow  than  natural  as  a  result  of  rheumatoid  arthritis. 
The  articular  surface  is  for  the  most  part  uneven  and  slightly  tuberculated. 
Scarcely  a  trace  of  new  bone  has  been  formed  around  its  margin. 

947.  A  right  hip-bone,  around  the  acetabulum  of  which  a  complete  ring  of  new  bone 
has  been  formed  so  as  to  convert  the  cotyloid  notch  into  a  small  foramen.  At  its 
upper  part  the  articular  cavity  is  hard  and  polished  over  an  area  about  the  size  of 
a  shilling,  and  below  this  is  for  a  short  distance  coarsely  reticular ;  the  surface  of 
the  acetabulum  beyond  is  evenly  concave,  and  presents  all  the  characters  natural 
to  it  after  removal  of  its  cartilage  by  maceration,  whilst  still  further  downwards 
an  uneven  layer  of  osseous  tissue  has  been  formed  upon  it.  1701 

948.  A  right  hip-bone.  The  acetabulum  is  enlarged  and  deepened  ;  its  upper  lialf 
is  formed  by  very  dense  ivory-like  osseous  substance,  the  surface  of  which  is  quite 
smooth  and  polished  ;  in  the  lower  part  of  this  siu'face  are  several  small  irregular 
apertures  ;  and  its  posterior  and  lower  part  is  rendered  uneven  by  shallow,  closely- 
set,  well-defined  depressions,  in  some  of  which  a  granular  layer  of  new  bone 
has  been  formed ;  the  new  bone  rises  above  the  level  of  the  smoothly-polished 
surface  around.  The  cotyloid  notch  is  converted  into  a  foramen  by  a  bridge  of 
osseous  substance  continuous  with  that  formed  around  the  acetabulum. 

949.  The  iliac  portion  of  a  right  hip-bone,  in  M'hich  the  corresponding  part  of  the 
acetabulum  is  formed  by  extremely  dense  osseous  tissue,  with  a  smooth  polished 
surface,  in  places  pitted  with  irregular  undermining  depressions.  A  rugged  line 
of  new  bone  has  been  formed  around  the  margin  of  the  articular  cavity. 

950.  A  right  hip-bone,  in  which  the  acetabulum  is  much  increased  in  extent  and 
made  deeper  tlian  natural  by  a  border  of  new  bone  which  has  been  formed  around 
it.  Over  its  anterior  half  the  acetabulum  is  deeply  pitted  and  cribriform.  Many 
of  the  apertures  lead  to  wide,  irregular,  undermining  spaces.  No  portion  of  the 
surface  is  eburnated.  3140 

951.  Portion  of  the  left  hip-bone  from  the  same  patient,  in  which  almost  similar 
changes  have  occurred  in  the  acetabulum.  3139 
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952.  A  right  hip-bone  together  witli  the  upper  end  of  the  femur.    The  acetabulum 

Zor7L'"  flTY'  ''T'-^^        bone  formed  around  it  and  in  prrrbv  tTe 
absorption  of  the  bone  formuig  its  fundus,  as  to  measure  nearly  5  cm.  in  depth 
On  the  inner  aspect  of  the  hip-bone  the  limit  of  the  articular  cavity  is  marked^  by 
a  raised  oval  swelling,  as  if  resulting  from  a  yielding  of  the  floor  of  the  cavit/ 
IZ  t  ■r^'";  TV^'  acetabulum  is  cousiderably  narrower  than  n  the 

re  to   Its  extent  so  as  to  be  conical  inform;  its  surface  is  almost  everywhere 

new  bonL  '  ^''^^^'^  by 

The  head  of  the  femur  is  greatly  altered  in  shape  and  is  accurately  adapted  to 
the  altered  shape  ot  the  acetabulum.  The  margins  of  the  articular  surface  are 
extensively  lipped,  and  the  upper  surface  is  saddle-shaped  and  presents  a  uniformly 
cancellous  texture.  As  the  result  of  the  alteration  of  the  head  and  depression  of 
the  neck  the  highest  point  of  the  former  is  1-5  cm.  below  the  summit  of  the  ereat 
trochanter.  3049 

953.  The  bones  of  a  pelvis.  On  the  right  side  the  acetabulum  is  slightly  deepened, 
and  over  its  upper  half  has  an  eburnated  and  unevenly  reticular  surface.  From 
each  side  of  the  cotyloid  notch  an  expanded  plate  of  new  bone  has  grown  so  as 
almost  to  convert  the  notch  into  a  foramen.  On  the  left  side  similar,  but  much 
less  extensive,  changes  exist. 

Ossification  lias  occurred  in  the  anterior  sacro-iliac  ligament  on  the  right  side, 
and  an  irregular  formation  of  new  bone  has  occurred  at  the  margins  of  the  base  of 
the  sacrum. 

954.  The  bones  of  a  pelvis,  with  the  last  two  lumbar  vertebrae.  On  the  right  side 
the  acetabulum  has  been  much  increased  in  extent  and  depth,  in  the  latter 
direction_  by  the  new  bone  which  surrounds  it,  the  thickness  of  the  bone 
forming  its  fundus  being  increased  so  as  to  be  double  that  of  the  opposite  side. 
Towards  its  upper  part  the  surface  is  minutely  reticulated.  The  cotyloid  notch 
is  completely  obliterated  after  having  been  bridged  over  by  the  new  bone.  On 
the  left  side  the  parts  present  no  variation  from  health,  with  the  exception  of 
a  ridge  of  new  bone  which  has  been  formed  on  the  upper  margin  of  the 
acetabulum. 

Both  sacro-ihac  articulations  are  ankylosed  iu  their  upper  parts  by  bone  formed 
in  the  anterior  sacro-iliac  ligament.  Bony  ankylosis  has  also  occurred  between 
the  inferior  articular  processes  of  the  last  lumbar  vertebra  and  those  of  the  sacrum, 
and  on  the  right  side  between  the  articular  processes  of  the  fourth  and  fifth 
lumbar  vertebrae. 

955.  The  two  hip-bones,  together  with  the  upper  end  of  the  left  femur,  showing 
the  results  of  long-standing  rheumatoid  arthritis.  The  upper  part  of  the  head  of 
the  femur,  which  is  irregularly  worn  away  and  faceted,  is  in  some  parts  ebur- 
nated and  in  others  deeply  pitted.  The  lower  part  of  the  head,  which  is  enlarged 
by  the  formation  of  new  boue  upon  it,  presents  a  densely  cancellated  surface.  This 
part  of  the  head  is  separated  from  the  upper  eburnated  portion  by  a  narrow  curved 
groove,  looking  almost  like  a  saw-cut  in  the  bone.  Except  for  a  narrow  strip  of 
its  inferior  surface,  the  neck  of  the  femur  is  ensheathed  in  a  layer  of  new  boue 
which  has  evidently  formed  in  connection  with  the  capsule.  There  is  also  a  dense 
deposit  of  new  bone  about  the  trochanter  and  on  the  anterior  surface  of  the  shaft. 
The  left  acetabulum  is  greatly  increased  in  depth  by  a  ridge  of  new  bone 
formed  around  its  margin  and  completely  bridging  over  the  cotyloid  notch.  The 
upper  and  posterior  part  of  the  floor  of  the  space  is  eburnated  and  irregularly 
pitted,  and  in  the  rest  of  its  extent  the  surface  presents  a  densely  compact  texture. 

The  right  acetabulum  is  very  similarly  altered.  The  cotyloid  notch  is  only  in- 
completely bridged  over,  its  deepest  part  being  closed  by  a  curved  plate  of  dense 
compact  bone.    The  bone  forming  the  floor  of  the  acetabulum  is  extensively 
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excavated,  the  deepest  part  of  the  largest  hollow  being  incompletely  closed  by  a 
deposit  of  porous  osseous  tissue  on  the  inner  aspect  of  the  hip-bone.  7  JD» 

From  the  dissecting-room. 
qt^R  A  right  hip-bone,  with  the  upper  end  of  the  femur;  of  the  latter  a  vertical 
section  has  been  made.  The  acetabulum  is  increased  in  depth  partly  by  absorp- 
tion of  its  fundus,  which  is  perforated  in  two  or  three  spots  by  small  round 
apertures,  but  chiefly  by  the  new  bone  which  has  been  formed  above  it,  and  pro- 
iects  as  an  overhanging  widely  arched  ledge,  beneath  which  the  upper  end  of  the 
femur  has  moved.  The  osseous  substance  forming  the  cavity  is  very  dense  ;  at 
some  parts  it  is  compact  and  without  apparent  apertures  ;  in  others  it  is  pierced 
with  minute  canals,  whilst  over  the  anterior  part  of  the  space  it  has  a  coarsely 
cancellated  structure.  The  articular  surface  of  the  head  of  the  femur  is  augmented 
by  a  prominent  rim  of  bone  which  has  grown  around  its  margin;  the  section 
shows  the  new  bone  to  be  hmited  by  a  thin  compact  layer,  and  to  be  con- 
tinuous with  a  layer  which  overlies  the" natural  compact  surface  of  the  head,  over 
which  it  may  be  traced  for  a  considerable  distance,  sinking  gradually  to  the  level 
of  the  natural  surface,  on  the  central  part  of  which  it  is  wanting.  The  osseous 
tissue  of  the  femur  is  to  all  appearance  quite  natural.  389 

957.  The  upper  part  of  a  right  femur  longitudinally  bisected,  together  with  the 
hip-bone,  in  both  of  which  considerable  deformity  has  resulted  from  rheumatoid 
arthritis.  The  head  of  the  femur  is  flattened  superiorly  so  as  to  be  conical  or 
acorn-shaped,  but  new  osseous  subst-ance  has  been  deposited  all  around  it  so  as  to 
considerably  increase  the  articular  area.  The  upper  portion  of  the  articular 
surface  is  reticular  or  cancellated,  the  bone  forming  it  being  of  almost  stony 
hardness.  The  neck  of  the  femur,  retaining  nearly  its  normal  form  and  direction, 
is  traceable  for  its  entire  length  on  the  divided  surface  overlapped  by  the  new 
bone,  and  the  upper  part  of  the  articular  surface  is  formed  by  the  cancellous  tissue 
of  the  neck  of  the  femur,  the  greater  part  of  the  head  having  been  removed  by 
friction  and  pi-essure.  In  the  hip-bone  the  acetabulum  is  i-endered  very  capacious 
by  a  prominent  rim  of  bone  which  has  grown  upon  its  border  and  bridges  across 
the  cotyloid  notch.  Over  its  upper  part  the  cavity  is  eburnated,  but  so  extensively 
perforated  that  only  at  a  few  points  is  the  dense  polished  surface  recognisable. 

3047 

958.  A  section  of  the  bones  forming  a  right  hip-joint.  The  superficial  portion  of 
the  head  of  the  femur  has  been  removed  by  absorption,  its  remains  being 
encircled  by  an  irregular  ring  of  new  bone.  The  resulting  articular  surface, 
which  is  considerably  greater  than  that  which  the  head  of  the  femur  naturally 
presents,  has  been  rendered  toothed  or  undulating  by  the  irregular  progress  of 
the  destructive  process;  and  into  the  depressions  in  it  new  bone  has  grown 
from  the  acetabulum,  the  extent  of  which  is  increased  in  exact  correspondence 
by  an  outgrowth  of  osseous  substance  around  and  upon  its  border.  The  two 
surfaces  are  thus  interlocked  as  by  suture,  and  the  joint  held  immovably  in  an 
almost  semiflexed  position.  The  osseous  tissue  for  some  distance  beneath  the 
apposed  surfaces  is  very  dense.  2653 

959.  The  other  half  of  the  portion  of  the  femur  and  hip-bone  shown  in  the  pre- 
ceding specimen.  3UG1 

960.  A  pelvis,  together  with  the  upper  ends  of  the  two  femora.    The  right  hip- 
joint  shows  no  evidence  of  disease,  but  the  neck  of  the  femur  forms  almost  exactly 
a  right  angle  with  the  shaft,  whilst  the  highest  part  of  the  head  is  nearly  2  cm 
below  the  top  of  the  great  trochanter. 

The  left  hip-joint  shows  extensive  clianges  resulting  from  rheumatoid  arthritis, 
ihe  acetabulum  is  shallow,  but  increased  in  area ;  new  bone  has  been  formed 


224 


DISEASES  OF  JOINTS. 


r   1  <  'a^  '  P^^^«^^^^^ly  upper  part,  where  there  k  an  irregular 

sp  cuhUed  deposit  on  the  outer  aspect  of  the  Lterior  inferior  ihac  spine  The 
cotyloid  notch  is  converted  into  a  foramen  ;  the  articular  surface  of  the  icetabulurn 
s  rough  and  dense  and  m  its  posterior  part  eburnated.  The  upper  extremTty  of  Te 
emur  is  very  greatly  de  ornied.  and  presents  an  appearance  comparable  vfth  that 
which  might  be  produced  by  partmlly  melting  the  head  and  neck  of  a  wax  mode 
of  a  tenuir.  The  head  and  neck  together  form  an  irregular  elongated  mass  which 
overlaps  he  inner  aspect  of  the  shaft  of  the  bone  as  low  as  a  point  4  cm.  below 
the  small  trocJianter,  whi  st  the  depression  for  the  interarticular  ligament  is 
10  cm  below  the  summit  of  the  great  trochanter.  The  articular  surface  of  the 
nated  extremely  dense,  being  in  some  parts  pitted  and  in  others  ebur- 

From  a  dissecting-room  subject. 

961.  A  plaster  cast  of  a  right  hip-bone,  in  which  the  acetabulum  has  been  greatly 
deformed  in  consequence  of  rheumatoid  arthritis.  The  articular  cavity  is  spread 
over  an  undulating  and  roughened  area  about  9  cm.  in  diameter,  extending  back- 
wards over  both  sciatic  notches  and  upwards  on  the  ilium  for  about  the  lower 
third  of  Its  extent ;  inferiorly  the  articular  surface  is  traceable  on  the  upper  part 
ot  the  body  of  the  ischium,  and  inwards  as  far  as  the  margin  of  the  thyroid 
foramen ;  in  the  latter  situation  traces  of  the  original  articular  cavity  are  discern- 
ible, and  the  cotyloid  notch  remains  unaltered.  Superiorly  the  new  cavity  is 
limited  by  a  widely-expanded  arch  of  new  bone. 

962.  The  lower  extremity  of  a  right  femur.  The  central  portion  of  the  articular 
cartilage  on  each  cond.yle  and  a  small  area  of  that  on  the  patellar  surface  has  been 
destroyed  for  almost  its  entire  thickness,  the  subjacent  bone  being,  in  one  situation 
on  the  outer  condyle,  completely  denuded.  Around  these  spots  the  cartilage  is 
fissured  in  vertical  planes  passing  radiately  from  their  borders ;  the  edges  of  the 
cartilage,  as  well  as  those  of  the  fissures  in  it,  are  abruptly  rounded.  The  arti- 
cular cartilage  is_  everywhere  devoid  of  lustre,  and  has  lost  its  natural  smoothness  ; 
that  which  remains  within  the  areas  described  has  a  velvety  fibrous  surface.  A 
revolute  border  of  new  bone  has  been  formed  upon  the  margins  of  the  articular 
surface.  4944 

963.  The  lower  extremity  of  a  right  femur,  exhibiting  the  changes  observable  in  the 
early  stage  of  chronic  rheumatoid  arthritis.  From  the  outer  part  of  the  patellar 
surface  an  oval  portion  of  the  cartilage  has  been  worn  away,  after  having  undergone 
fibrous  degeneration  ;  the  bone  exposed  is  unaltered  in  appearance.  The  articular 
cartilage  has  in  parts  a  shreddy  fibrous  surface,  whilst  in  others  it  is  soft  and 
villous.  The  edges  of  the  cartilage  around  the  space  noticed  are  abruptly  rounded 
and  sinuous.  On  the  centre  of  the  outer  condyle  the  superficial  portion  of  the 
cartilage  has  been  removed,  its  deeper  part,  glistening  and  fibrous,  remaining  on 
the  bone.  Along  the  margin  of  the  articular  surface,  except  within  the  inter- 
condylar notch,  a  low  nodulated  ridge  of  small  cartilaginous  outgrowths  has  been 
formed  ;  the  newly  formed  cartilage  is  in  process  of  ossification.  4934 

The  patient,  a  female  aged  50,  liad  long  complained  of  pain  and  stiffness  in  tbe  knee-joiut.  She 
had  been  for  some  time  in  a  recumbent  posture  in  consequence  of  a  compound  dislocation  of 
the  ankle-joint.    (Mr.  Liston's  MS.  Catalogue.) 

964.  The  lower  extremity  of  a  right  femur,  showing  destruction  of  cartilage  as  the  re- 
sultof  rheumatoid  arthritis.  Overanelongated  areaon  the  innercondyle  thecartilage 
is  completelywanting,  andthe  exposed  bone  is  polished  and  marked  by  fiue  grooves 
running  in  an  antero-posterior  direction.  Over  the  adjacent  part  of  the  inner 
condyle  and  on  the  inner  half  of  the  patellar  surface  the  cartilage  has  altogether 
lost  its  natural  appearance,  and  is  replaced  by  a  dense  coarsely  fibrillated  layer 
which  is  firmly  adherent  to  the  subjacent  bone.    Over  the  rest  of  the  articular 
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surface  the  cartilage  is  normal,  but  around  its  margin,  especially  on  the  internal 
condyle,  is  a  more  or  less  well-marked  cartilaginous  lip ;  the  latter  is,  in  parts, 
overhanging,  and  its  border  sinuous  or  slightly  nodular.  6749 
From  a  man,  aged  48,  in  whom  amputation  tbrough  the  condyles  was  pei-formed  for  diabetic 

gangrene  of  the  foot.    Patient  left  the  hospital  32  days  after  the  operation.    (Mr.  Beck  and 

Mr.  Barker's  Case-booJcs,  1891,  vol.  ii.  p.  93.) 

965.  A  left  patella,  together  with  the  adjacent  part  of  the  capsule  and  synovial 
membrane,  from  a  case  of  rheumatoid  arthritis.  The  surface  of  the  articular 
cartilage  is  very  slightly  roughened,  and  around  its  borders,  especially  internally, 
there  is  a  slight  outgrowth  in  the  form  of  a  rounded  lip.  Around  the  patella  the 
surface  of  the  synovial  membrane  is  for  the  most  part  covered  with  fine  fibrous 
papillae,  many  of  which  are  branched  and  club-shaped  at  their  extremities.  The 
papillae  are  lai-gest  in  the  neighbourhood  of  the  infrapatellar  fat.  5763 

From  a  dissecting-room  subject,  aged  about  60.  There  was  eburuation  of  the  inner  condyle  of 
the  femur  and  the  corresponding  surface  of  the  tibia.  In  the  opposite  knee  the  cartilage  was 
roughened,  but  the  synovial  membrane  was  not  villous.    The  other  joints  were  healthy. 

966.  The  superior  articular  portion  of  a  right  tibia,  together  with  the  semilunar 
cartilages,  showing  the  effects  of  rheumatoid  arthritis.  Along  almost  the  whole 
length  of  its  free  border  the  internal  semilunar  cartilage  presents  numerous 
fibrous  outgrowths,  one  much  larger  than  the  rest  being  attached  to  the  posterior 
extremity  of  the  cartilage.  A  group  of  fine  villi  springs  from  the  synovial 
membrane  near  the  front  of  the  semilunar  cartilage.  The  articular  cartilage  of 
the  tibia  is  in  part  superficially  eroded,  and,  beneath  the  posterior  part  of  the 
internal  semilunar  cartilage,  is  coarsely  fibrillated. 

967.  A  right  knee-joint,  showing  the  results  of  rheumatoid  arthritis.  All  the 
articular  surfaces  are  increased  in  area  by  the  outgrowths  which  have  occurred  at 
the  margins  of  the  cartilage  ;  this  change  is  most  marked  in  the  patella.  The 
cartilage  covering  the  articular  surfaces  is  slightly  roughened,  especially  in  the 
peripheral  parts,  but  is  nowhere  destroyed  in  its  whole  thickness,  except  in  three 
small,  irregular  patches  on  the  central  part  of  the  articular  surface  of  the  femur. 
Both  the  semilunar  cartilages  have  become  much  narrowed  as  the  result  of  the 
wearing  away  of  their  free  borders.  The  synovial  membrane  is  uniformly  thickened, 
and,  especially  in  that  part  which  covers  the  tuberosities  of  the  femur,  is  thickly 
covered  with  villous  processes.  Over  the  external  tuberosity  the  villi  are  very 
delicate,  but  over  the  internal  tuberosity  they  are  for  the  most  part  much  larger 
and  club-shaped.  6288 

From  a  man,  aged  29,  who  was  admitted  into  U.  C.  H.,  under  the  care  of  Dr.  Einger  March  3 
1887,  for  diarrhoea  and  albuminuria  ;  there  had  been  pain  and  swelling  in  the  knees  for  2  years  •' 
both  the  joints  were  full  of  fluid,  and  the  bones  lipped ;  the  elbows  and  left,  ankle  were  also 
enlarged.  No  history  of  rheumatic  fever.  Death  occurred  on  June  4,  and  was  preceded  by 
diarrhoea  and  vomiting.  There  was  much  emaciation,  and  the  urine  was  nearly  solid  with 
albumen  (Dr.  Ringer's  Ca^e-booJcs,  Males,  1887,  vol.  ii.  p.  670;  and  Trans.  Path.  Soc. 
looo,  vol.  XXXIX.  p.  279.) 

968.  A  left  knee-joint,  showing  the  effects  of  rheumatoid  arthritis.  The  articular 
cartilage  on  the  femur  and  tibia  has  been  extensively  destroyed,  that  which  remains 
being  opaque  and  rough.  The  denuded  hone  is  smooth  and  polished  On  'the 
patella  the  cartilage  is  superficially  eroded,  but  has  been  destroyed  in  its  whole 
thickness  at  only  one  spot  The  edges  of  the  articular  surfaces  present  rounded 
hp-hke  borders  whilst  at  the  outer  margin  of  the  tibia  there  is  a  prominent 
irregular,  carti  age-covered  outgrowth,  which  forms  with  the  oute  -  condylar 
surface  a  considerable  hollow  in  which  the  outer  condyle  of  the  femur  Sed 
a  smaller  flattened  outgrowth  is  seen  on  the  posterior  part  of  the  inn^  condvla; 
surface  The  capsule  is  uniformly  thickened,  and  the  synovial  membrane  esnect  Iv 
around  the  inner  part  of  the  patella,  is  slightly  villous"!  ^^"^'^ne,  especially 
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The  sawn  surfaces  of  the  femur,  tibia  and  fibula  are  uniformly  infiltrated  with 
new  growth,  the  upper  extremity  of  the  fibula  being  greatly  enlarged. 

From  a  man,  aged  G8,  who  died  of  carcinoma  of  the  cesophngus,  with  multiple  secondary 
growths  m  the  bones,  lymphatic  glnnds,  and  lungs.  Spontaneous  fractures  occurred  in  both 
humeri  and  in  the  right  clavicle.  The  left  knee  was  enlarged  and  could  not  be  completely 
extended.  There  was  abnormal  anlero-poslerior  and  lateral  movement,  with  marked  grating 
The  enlargement  of  the  patella  and  the  lipping  of  the  femur  and  tibia  could  be  readily  felt' 
(Surg.  Eeg.  Eep.  1888,  p.  48,  No.  2647,  and  Trans.  Path.  Soc.  1888,  vol.  xxxix.  p.  278.) 

969.  The  lower  extremity  of  a  right  femur.  The  articular  surface  is  bordered  by  a 
ridge  of  new  bone,  which  is  most  marked  at  the  inner  edge  of  the  patellar  surface 
and  around  the  intercondylar  notch.  A  thin  layer  of  new  bone  has  also  been 
formed  on  part  of  the  patellar  surface,  and  in  two  separate  areas  on  the  internal 
condyle  the  bone  is  eburnated; 

970.  The  lower  part  of  a  right  femur.  The  patellar  surface  is  extended  outwards 
on  a  revolute  border  of  new  bone  traceable  with  interruptions  around  the  whole  of 
the  articukr  surface ;  over  its  outer  two-thirds  the  sui-face  of  the  pateila  has 
been  worn  into  a  series  of  vertical  grooves,  the  ridges  between  which  are  dense 
and  polished ;  the  greater  part  of  the  surface  is  perforated  with  irregular  closely-set 
holes,  some  of  them  extending  for  a  considerable  distance  into  the  substance  of  the 
bone.  The  remaining  portion  of  the  patellar  surface  and  the  sin-faces  of  the  con- 
dyles are  unaltered,  except  that  a  small  oval  deposit  of  bone  has  taken  place  on  the 
back  of  the  outer  condyle. 

971.  The  lower  end  of  a  left  femur,  with  the  patella.  From  the  outer  margin  of 
the  patellar  surface  of  the  femur  there  has  grown  a  plate  of  firm  osseous  substance, 
the  anterior  surface  of  which  is  dense,  smooth,  and  polished,  and  in  all  respects 
hke  that  of  the  adjoining  portion  of  the  articular  surface  of  the  condyle,  which 
has  undergone  similar  changes.  The  articulation  between  the  two  bones  is  limited 
to  this  surface,  the  patella  having  been  partially  displaced  outwards.  The  articular 
surface  of  the  patella  is  almost  uniformly  concave,  and  very  dense,  like  ivory  which 
has  been  polished  ;  it  is  perforated  with  numerous  closely-set,  small,  circular,  and 
larger,  less  regular  apertures,  some  of  them  the  openings  of  tracks  which  pass 
deeply  into  the  bone.  The  border  of  the  patella  is  surmounted  with  an  irregular 
ribbon-like  process  of  new  bone.  The'  inner  portion  of  the  natural  patellar  surface 
of  the  femur  has  been  rendered  uneven  by  an  irregular  formation  of  new  bone 
upon  it ;  and  new  bone  has  been  formed  in  places  also  on  the  margins  of  the 
condyles. 

972.  The  lower  extremities  of  the  femora,  together  with  the  patellfe,  from  the  same 
subject,  showing  the  result  of  long-standing  rheumatoid  arthritis.  The  femora  are 
symmetrically  afi'ected  in  a  manner  very  similar  to  that  in  No.  970  ;  the  patellar 
surface  is  extended  outwards  on  to  an  overhanging  border  of  new  bone,  and  the 
surface  itself,  which  is  smoothly  polished,  has  been  worn  into  a  series  of  accurately 
parallel  antero-posterior  grooves  and  ridges.  Except  for  the  presence  of  a  marginal 
ridge  of  new  bone,  the  rest  of  the  articular  surfaces  of  the  femora  show  little 
change.  Both  patellae  are  altered  in  shape  by  the  formation  of  new  bone  around 
their  borders  ;  their  surfaces  are  pohshed  and  grooved  so  as  to  be  accurately  adapted 
to  the  patellar  surfaces  of  the  femora.  7490 

From  a  dissecting-room  subject. 

973.  A  right  patella,  which  exhibits  various  changes  due  to  rheumatoid  arthritis. 
Around  its  articular  surface  a  narrow  hue  of  new  bone  has  been  formed;  the 
articular  surface  itself  is  in  a  few  spots  raised  and  tuberculated  by  a  formation  of  new 
bone  upon  it ;  near  its  outer  margin  is  a  small,  polished,  eburnated  area,  and 
scattered  over  the  rest  of  the  surface  are  small  irregular  pits,  some  of  which  extend 
deeply  within  the  bone. 
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974.  A  left  patella,  the  outer  half  of  which  is  considerably  thinned,  and  its  edge  worn 
qiiite  sharp,  after  destruction  of  the  articular  cartilage  in  rheumatoid  arthritis ; 
the  corresponding  division  of  its  articular  surface  is  formed  by  very  dense  white 
osseous  substance,  longitudinally  grooved  and  polished  like  ivory  or  porcelain. 
On  the  inner  part  of  the  ai'ticular  surface  is  a  deposit  of  new  bone,  which  in  places 
is  eburnated. 

975.  The  upper  parts  of  a  left  tibia  and  fibuln,  together  with  the  patella,  the  tibia 
being  extremely  altered  in  shape,  most  probably  as  a  consequence  of  rheumatoid 
arthritis.  The  upper  end  of  the  tibia  presents  a  capacious  cup-shaped  cavity 
measuring  8  cm.  across  its  upper  part,  and  extending  downwards  for  almost  the 
same  distance  below  the  summit  of  the  head  of  the  fibula.  On  the  inner  side  the 
walls  of  the  cavity  are  formed  wholly  by  new  osseous  tissue,  the  outline  of  the 
bone  towards  its  upper  part  being  abruptly  curved  inwards,  whilst  on  the  outer 
side  its  form  is  unaltered.  The  interior  of  the  cavity  described  is  almost  every- 
where reticulated  or  porous,  but  the  bone  forming  it  is  firm  and  more  dense  than 
natural  cancellated  tissue.  The  patella  has,  by  the  addition  of  new  bone  to  its 
border,  become  contiguous  and  interlocked  with  the  edge  of  the  anterior  wall  of 
the  space  in  the  upper  end  of  the  tibia,  to  which  it  is  united  by  fibrous  tissue ; 
its  posterior  surface  is  broadly  convex  aud  roughened,  with  a  layer  of  new  bone. 
Between  the  tibia  and  the  fibula  osseous  ankylosis  has  occurred.  It  is  probable 
that  the  lower  end  of  the  femur,  greatly  altered  in  shape,  was  received  into  the 
cavity  in  the  upper  end  of  the  tibia.  5298 

From  a  seaman,  44  years  of  age.  About  nineteen  years  before  his  first  admission  into  the  hospital 
he  fell  from  the  yard-arm  and  received  a  large  wound  on  the  outside  of  the  left  knee;  this 
healed.  Two  years  later,  during  a  voyage,  the  left  knee  swelled  and  became  painful  for 
several  days ;  and  subsequently  the  swelling  reappeared,  and  the  knee  never  regained  its 
natural  size.  At  the  time  of  admission  an  abscess  had  formed  in  the  thigh  aud  below  the 
patella.  Mr.  Marshall  operated  and  removed  some  dead  bone.  The  patient  recovered  and 
remained  well  for  two  years.  A  sinus  then  formed,  and  he  was  readmitted  into  the  liospital. 
The  left  knee-joint  was  apparently  immovable,  but  there  was  great  mobility  at  what  appeared 
to  be  tlie  lower  part  of  the  femur,  giving  the  idea  of  a  fracture.  There  were  three  sinuses 
on  the  sides  and  lower  part  of  the  knee.  A  large  abscess  formed  in  the  thigh,  and  the  patient 
subsequently  died  with  symptoms  of  pytemia.  At  the  post-mortem  examination  no  deposits 
were  found  in  the  internal  organs ;  a  long  sinus  extended  from  the  knee  to  the  hip.  The 
knee-joint  was  greatly  disorganized,  the  lower  end  of  the  femur  being  almost  entirely  absorbed, 
whilst  the  head  of  the  tibia  was  expanded  into  a  large  cup-shaped  cavity,  with  extensive 
formation  of  new  bone. 

976-  A  right  knee-joint,  showing  changes  resulting  from  gout  and  rheumatoid 
arthritis.    The  cartilage  on  the  patella  has  been  partly  destroyed,  leaving  the  bone 
exposed  OA^er  many  small  irregular  areas ;  in  one  of  these  areas,  which  takes  the 
form  of  a  vertical  fissure  near  the  centre  of  the  bone,  a  yellowish  granular  deposit 
of  urate  of  sodium  is  recognisable.    On  the  patellar  surface  of  the  femur  are  several 
small  depressed  areas  over  which  the  cartilage  has  been  eroded,  and  a  similar  but 
much  larger  area  is  situated  on  the  inner  condyle.    Over  other  parts  the  articular 
surface  presents  a  yellowish,  finely  granular  appearance,  due  probably  to  a  deposit 
of  urate  of  sodium  in  the  substance  of  the  cartilage.  Similar  changes  are  recoo-nisable 
in  the  articular  cartilage  of  the  tibia,  and  yellowish  uratic  deposits  are  pre'sent  on 
the  surface  of  both  semilunar  cartilages.    A  very  early  stage  in  the  formation  of  a 
cartilaginous  hp  is  recognisable  around  the  borders  of  the  articular  surface  of  the 
femur.     The  synovial  membrane,  especially  in  those  parts  bordering  on  the 
patella  and  femur,  presents  an  abundant  formation  of  villi  on  its  inner  surface- 
the  larger  villi  consist  of  coarse,  thread-hke  processes,  terminating  in  flattened' 
club-shaped,  and  often  branched  extremities.    The  capsule  is  not  thickened.  6305 
From  a  watchman,  aged  53,  who  was  admitted  into  U.  0.  H.,  under  the  care  of  Dr  Einger 
June  28,  1887.    For  10  years  he  had  suffered  from  chronic  rheumatism  ;  for  a  'fortnight 
before  admission  there  had  been  swelling  of  the  lower  limbs,  aud  a  troublesome  coueh  •  five 
days  before  admission,  bright  blood  was  expectorated.    The  patient  was  cyanosed,  and  there 
was  a  double  aortic  murmur  and  a  systolic  mitral  murmur.    Death  occurred  suddenly  on 

q2 


228 


DISEASES  OF  JOINTS. 


June  30.  The  heart  was  hypertrophicd,  and  the  aortic  and  mitral  valves  were  thickened  •  the 
kicliieys  were  tough,  the  capsule  adherent,  and  crystals  of  uric  acid  present.  The  metat'arso- 
p^ialangeal  joints  ol  the  great  toes  were  ankylosed  and  the  cartilage  destroyed.  (Dr.  Ringer's 
Case-books,  Males,  1887,  vol.  ii.  p.  471,  and  Trans.  Path.  Soc.  1888,  vol.  xxxix.  p.  279.) 

977.  A  left  knee-joint  in  which  acute  suppuration  supervened  upon  chronic  rheu- 
matoid arthritis.  Over  the  inner  condyle  of  the  femur  and  the  corresponding 
surface  of  the  tibia  the  cartilage  has  been  destroyed,  and  the  exposed  bone  is 
becomiug  polished  and  worn  into  shallow  antero-posterior  grooves.  Over  the  rest  of 
its  extent,  on  all  the  bones,  the  cartilage  is  rough  and  fibrillated.  Around  the  bare 
patch  on  the  femur,  the  cartilage  presents  an  abrupt  rounded  border,  and  at  the 
margins  of  the  articular  surfaces  there  is  a  more  or  less  well-marked  cartilao-inous 
outgrowth,  which  in  some  places,  especially  along  the  border  of  the  external 
condyle,  takes  the  form  of  a  series  of  smooth,  rounded  nodules.  The  inner 
surface  of  the  synovial  membrane,  especially  in  the  upper  half  of  the  joint,  is 
completely  covered  with  villous  processes  ;  the  longest  of  these  are  2  cm.  in  length, 
and  all  are  club-shaped  and  branched.  In  some  parts  the  villous  outgrowths  are 
of  a  dull  red  colour,  as  a  result  of  the  acute  inflammaticm  which  occurred  in  the 
joint.  The  capsule  is  thickened.  The  popliteal  vein  is  blocked  by  a  decolourized 
thrombus,  8171 

From  a  man,  aged  58,  who  was  admitted  into  U.  C.  H.,  under  the  care  of  Dr.  Einger,  on  the  4th 
day  of  an  attack  of  acute  pneumonia.  There  was- dulness  and  tubular  breathing  over  the 
greater  part  of  the  right  lung,  and  both  knee-joints  were  painful  and  distended  with  fluid. 
Death  occurred  on  the  day  after  admission.  There  was  recent  inflammatory  exudation  on  both 
pleuras  and  in  the  pericardium.  Tlie  right  lung  was  almost  everywhere  in  a  condition  of 
grey  hepatization.  Both  knees  contained  thin  purulent  fluid.  (Dr.  Ringer's  Case-books,  Males, 
1899,  No.  7.) 

978.  The  metatarsal  bone  and  first  phalanx  of  a  great  toe.  Around  the  articular 
surfaces  of  the  metatarso-phalangeal  joint  nodulated  and  branching  outgrowths  of 
new  bone  have  been  formed  ;  the  surfaces  are  in  parts  eburnated  and  perforated 
with  circular  and  irregular  apertures.  The  polished  poi'tions  of  the  surfaces  cor- 
respond one  with  another  when  the  joint  is  in  a  position  of  over-extension  and 
adduction.  3162 

979.  Horizontal  sections  of  two  great  toes  removed  from  different  subjects,  showing 
changes  in  the  metatarso-phalangeal  joints  caused  by  rheumatoid  arthritis,  and 
associated  with  hallux  valgus  and  bunion.  In  both  specimens  the  cartilage 
covering  the  head  of  the  metatarsal  bone  has  been  in  part  destroj'^ed ;  in  one  of 
them,  similar  but  less  marked  changes  are  present  on  the  base  of  the  first  phalanx. 
In  both,  some  irregular  outgrowths  have  formed  around  the  articular  surface  on  the 
metatarsal  bone.  The  first  phalanx  is,  in  each  specimen,  strongly  adducted,  so 
that  its  base  articulates  only  with  the  outer  half  of  the  head  of  the  metatarsal  bone. 
As  a  result  of  this  displacement  the  inner  part  of  the  latter  projects  unduly,  and, 
together  with  the  thickened  capsule  and  the  skin  and  subcutaneous  tissue  over  it, 
forms  a  prominent  swelling  (bunion)  over  the  inner  aspect  of  the  metatarso-phalan- 
geal joint.  In  one  specimen  a  well-marked  bursa  has  formed  on  the  outer  surface 
of  the  capsule,  and  in  the  same  specimen  the  whole  substance  of  the  head  of  the 
metatarsal  bone  is  sclerosed.  5G09,  5/06 

980.  The  heads  of  six  metatarsal  bones  variously  altered  as  the  result  of  rheumatoid 
arthritis.  The  changes  shown  in  the  different  specimens  are  the  formation  of 
prominent  lips  or  irregular  bony  outgrowths  around  the  articular  surface,  altera- 
tions in  shape,  eburnation  and  pitting  of  the  articular  surface. 


Qoinr. 


GOUT. 

The  earliest  change  observable  in  a  joint,  as  the  result  of  gout,  is  a  deposit  of 
urate  of  sodium  in  the  form  of  delicate  needle-shaped  crystals  in  the  substance  of  the 
cartilao-es.  These  appear  to  the  naked  eye  as  white  specks,  first  seen  in  the  super- 
ficial layers  of  the  cartilage,  but  afterwards  extending  more  deeply,  in  a  more 
advanced  stage  the  whole  cartilage  may  be  of  a  chalky  white  colour,  in  some 
cases  the  opposed  cartilages  may  be  slightly  worn  away  by  friction,  but  more  com- 
monly they  remain  unaltered  in  thickness.  In  extreme  cases  of  gout  the  deposit  is 
not  hmited  to  the  cartilage,  but  occurs  also  in  the  synovial  membrane,  ligaments,  and 
periarticidar  tissue.  It  may  then  accumulate  in  vast  quantities,  forming  the  masses 
known  as  chalk-stones  or  tophi  (991).  .        .        j.  ,  ^ 

In  rare  cases  urate  of  sodium  is  also  found  in  the  cancellous  tissue  immediately 
beneath  the  cartilages  (993). 

The  joint  most  often  affected  first  is  the  metatarso-phalangeal  articulation  ot  the 
great  toe  (982) ;  after  that  the  other  joints  of  the  foot  and  the  knee.  The  hand 
and  elbow  are  also  frequently  affected  (991). 

981.  The  metatarsal  bone  with  the  first  plalanx  and  sesamoid  bones  of  a  great  toe, 
tlie  articulation  between  which  was  the  seat  of  several  attacks  of  gouty  inflamma- 
tion. The  articular  cartilage  covering  the  several  bones  is  speckled  and  roughened 
with  opaque  white  grains  of  urate  of  sodium  deposited  in  it,  and  rendered  pro- 
minent by  the  drymg  of  the  cartilage.  There  was  no  deposit  externally  to  the 
joint.  The  ends  of  the  bones  and  the  sesamoid  bones  are  enlarged,  and  the  sui'face 
of  the  head  of  the  metatarsal  bone  is  irregular.  4308 

From  a  patient,  75  years  of  age,  who  had  suflPered  from  attacks  of  gout  for  30  years,  but  in 
whom  the  disease  hfid  never  assumed  a  chronic  form,  nor  induced  any  stiffness.  No  otlier 
joints,  except  that  shown,  were  examined.    (See  Garrod  on  "  Gout,"  3rd  ed.,  Case  10,  p.  172.) 

982.  The  bones  forming  the  metatarso-phalangeal  joints  of  the  great  toes.  In  the 
right  toe  the  articular  cartilage  is  slightly  roughened  over  its  central  parts  by  a 
deposit  of  urate  of  sodium.  4309 

From  a  patient,  50  years  of  age,  who  died  of  disease  of  the  heart.  No  other  joints  but  that 
shown  were  affected,  and  that  twice  only,  with  gouty  symptoms.  One  of  the  two  attacks 
occurred  three  and  a  half,  and  the  other  two  and  a  half  years  before  death.  (Garrod 
on  "  Gout,"  Case  15,  p.  178.) 

983.  A.  wax  model  of  a  left  great  toe  and  adjoining  part  of  the  foot,  representing  the 
appearance  of  "  tophi "  or  "  chalk-stones  "  formed  in  the  neighbourhood  of  its 
joints,  the  skin  over  which  is  raised  in  oval  tuberous  swellings  by  the  deposit  of 
urate  of  sodium  beneath  it;  the  deposit  appears  to  have  taken  place  also  in  the 
skin  itself,  which  is  mottled  with  opaque  white  patches  over  the  most  prominent 
parts  of  the  swellings.    The  joints  were  also  affected.  4114 

984.  Wax  models  of  the  pinnjB  from  the  same  case  as  the  preceding.  Li  the  left 
ear  are  seen  four  deposits  of  urate  of  sodium  in  the  border  of  the  upper  part 
of  the  helix ;  in  the  right  ear  a  single  but  larger  deposit  is  seen  in  a  similar 
position.  4115 

From  a  man,  aged  57,  a  house-painter,  who  had  suffered  from  lead  ooUc.    For  12  years  he  had 
had  repeated  attacks  of  gout  in  many  joints.    (Garrod  on  "  Gout,"  p.  61.) 

985.  The  bones  of  a  left  knee-joint,  and  tliose  forming  the  metatarso-phalangeal 
joint  of  each  great  toe.  In  the  articular  cartilages  of  all  of  them  urate  of  sodium 
has  been  copiously  deposited.    In  the  riglit  toe  the  cancellous  tissue  of  the  bones 
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is  in  several  places  exposed;  and  urate  of  sodium  appears  to  have  been  denosited 
in  the  open  cancellous  spaces.  4307 

The  patient,  aged  49,  had  eight  attacks  of  gout,  affecting  chiefly  the  lower  extremities  but  had 
been  free  from  any  attack  lor  eighteen  months  belbre  death;  wliich  took  Xce  from  Mcit!.^ 
caused  by  cirrhosis  of  the  liver.  Theresas  no  stiffness,  nw  there  anTdefrm?fvnr 
appearance  of  urate  of  sodium  externally  upon  the  ears  or  Xw  Rn     f i  / 

exhibited  the  deposit,  as  Ukewise  did  the  ki^dne^.    (Garrod  on  "  GoucSe  if,  p  m.) 

986.  The  bones  of  a,  left  knee-joint,  which  was  the  seat  of  one  slight  attack  of  gout 
Ihe  articular  cartilage  on  the  several  bones  has  almost  everywhere  either  lost  the 
transparency  natural  to  it  in  the  dried  state,  or  is  of  a  faint"  whitish  colour  owing 
to  the  deposition  of  urate  of  sodium  in  its  substance  ;  the  same  material  has  been 
deposited  also  in  minute  grains  upon  its  surface,  giving  to  the  parts  an  appearance 
as  it  powdered.  The  semilunar  fibro-cartilages  are  affected  in  a  similar  manner 
and  along  their  inner  edge  are  milky  white  and  semiopaque.  4310 

The  patient  had  many  attacks  of  gout  in  the  feet,  but  only  one  slight  attack  in  the  left  knee 
Ihe  other  joints  and  the  kidneys  also  showed  deposits.    (Garrod  on  "  Gout,"  Case  12,  p.  174.) 

987.  The  articular  surface  of  the  lower  end  of  a  left  femur,  in  the  cartilage  of  which 
urate  of  sodium  has  been  deposited  so  as  thickly  to  encrust  the  central  parts.  4311 

988.  A  wax  model  of  the  bones  entering  into  the  formation  of  the  right  knee-joint, 
together  with  the  kidneys,  from  the  same  patient  as  the  preceding.  Urate  of 
sodium  has  been  deposited  on  the  articular  surfaces  of  all  the  bones,in  largest  amount 
in  (he  cartilage  of  the  femur,  which  is  almost  covered  with  an  uneven  mortar-like 
layer.  On  the  condylar  surfaces  of  the  tibia  the  deposit  is  confined  to  the  peri- 
pheral parts.  The  soft  tissues  surrounding  the  joint  appear  to  have  been  more 
than  naturally  vascular.  Both  the  kidneys  are  contracted  and  slightly  granular  : 
in  one  of  them  the  Malpighian  pyramids  are  represented  as  streaked  with  chalk- 
like urates,  and  small  cysts  appear  to  have  been  scattered  through  its  cortical  part. 

4214 

From  a  man,  aged  55,  a  compositor,  who  had  been  subject  to  gout  affecting  many  joints  for 
15  years.    (Garrod  on  "  Gout,"  Case  1,  p.  154.) 

989.  The  bones  of  a  right  foot,  with  the  adjoining  ends  of  the  tibia  and  fibula, 
around  the  several  joints  of  which,  but  in  greatest  abundance  about  the  first 
metatarso- phalangeal  articulation,  gouty  concretions  have  been  formed.  The 
morbid  substance  has  accumulated  largely  in  front  of  the  ankle,  and  must  have 
rendered  the  joint  quite  immovable.  The  peroneal  tendons  lie  embedded  in  a  mass 
of  similar  white,  friable,  chalk-like  substance. 


990.  A  wax  model  of  a  left  hand,  in  which  the  fingers  are  considerably  deformed  by 
gouty  concretions  formed  round  their  interphalangeal  articulations.  In  the  course 
of  the  extensor  tendons,  and  probably  deposited  around  them,  are  prominent  oval 
swelUngs,  similar  to  those  which  lie  upon  the  articulations.  2553 

991.  A  wax  model  of  a  left  hand  and  forearm.  Around  the  joints  of  the  thumb  and 
fingers  uratic  deposits  have  accumulated  in  large  amount  so  as  to  give  rise  to  great 
tuberous  swellings,  which  occujjy  almost  the  entire  length  of  the  fingers  and  ex- 
tend around  the  extensor  tendons  for  a  considerable  distance  on  the  back  of  the 
hand  ;  in  this  situation,  on  the  radial  side,  is  a  knobbed  oval  swelling,  measuring 
about  6  cm.  in  the  transverse  direction.  At  the  back  of  the  elbow  there  is  a 
similar  lobulated  oval  swelling  about  8  cm.  in  length  and  projecting  nearly  4  cm. 
above  the  surrounding  surface.  The  skin  over  the  several  deposits  is  unaltered  in 
appearance.  2/61 

From  a  man,  aged  67,  a  servant,  who  had  been  the  subject  of  gout  for  31  years;  the  concretions 
about  the  hands  and  elbows  had  been  forming  for  14  years.    (Garrod  on  "  Gout,"  p.  62.) 


oqi 
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QQ9  Plaster  cast  of  a  right  hand,  in  which  all  the  fingers  are  greatly  deformed  by 
ur'atic  deToS  f 0  med  around  their  articulations.  The  most  extensive  deposit  has 
rurredCos:^  whole  width  of  the  back  of  the  hand  over  the  metacarpo- 
phalangeal  articulations. 

993  The  metacarpal  bone  of  a  Httle  finger,  together  with  part  of  the  first  phalanx 
and  pisiTorm  bone  and  some  of  the  surrounding  muscles  and  tendons ;  and  also 
a  section  of  the  head  of  one  of  the  first  metatarsal  bones.    Over  the  dorsal  aspec 
of  the  metacarpo-phalangeal  joint  of  the  little  finger  is  an  extensive  deposit  of 
a  e  of  sodium  wLh  af  its  deepest  part  involves  the  ^^^t",  .tosTt 

spot  is  exposed  in  an  nicer  of  the  overlying  skm.  A  simi  ar  but  smaller  deposit 
partly  surrounds  the  pisiform  bone,  and  extends  m  fine  lines  mto  the  tendon  ot 
the  aexor  carpi  ulnaris  and  to  a  less  extent  invades  the  small  muscles  of  the  little 
finger.    No  deposits  are  present  in  the  joints  of  the  finger  nor  on  the  articular 

surface  of  the  pisiform  bone.  •     ^i    i,    i  „e  +v,^ 

Deposits  of  urate  of  sodium  are  seen  m  the  cartilage  covering  the  head  ot  the 
metatarsal  bone,  and  where  the  cartilage  is  absent  similar  deposits  extend  into 
the  cancellous  tissue.    Extensive  concretions  are  also  present  m  the  capsule  ot  the 
metatarso-phalangeal  joint. 
From  a  man,  aged  64,  who  died  of  malignant  disease  of  the  oesophagus.    He  had  had  an  qitack 
of  gout  lasting  9  weeks,  two  and  a  half  years  before  death.    (Dr.  Einger  s  Case-books,  Males, 
1881,  p.  992.) 


Necjeopathio  AiTEOTiojsrs  OF  Joints. 

Organic  changes  in  joints  are  occasionally  met  with  in  association  with  disease 
of  the  nervous  system.  This  association  occurs  most  commonly  in  certain  chronic 
affections  of  the  spinal  cord,  of  which  locomotor  ataxy  and  syringomyelia  are 
by  far  the  most  important.  The  joint-changes  occurring  in  these  two  affections 
are  very  similar,  but  the  articulations  most  commonly  affected  are  difi'erent.  Thus 
in  locomotor  ataxy  the  joints  of  the  lower  extremities,  especially  the  knee,  _  are 
chiefly  affected;  whilst  in  syringomyelia  the  joints  of  the  upper  extremities,  especially 
the  shoulder,  chiefly  suffer.  The  earliest  change  is  usually  a  considerable  effusion 
of  fluid  into  the  joint,  and  this  is  often  rapidly  followed  by  more  or  less  complete 
disorganisation.  In  some  instances  the  chief  cliange  is  an  extensive  erosion  and  loss 
of  substance  of  the  articular  extremities  of  the  bones,  which,  together  with  the 
relaxation  of  the  hgamentous  structures,  results  in  an  extraordinary  degree  of 
mobility  of  the  joint  and  a  tendency  to  dislocation. 

In  other  cases  the  changes  are  more  hypertrophic  in  character.  Associated  with 
erosion  of  the  cartilages  and  subjacent  bone,  there  is  thickening  of  the  capsule  and 
periarticular  tissues,  and  often  considerable  overgrowth  of  the  synovial  fringes,  with 
the  formation  of  pedunculated  or  loose  bodies  (994,  996).  At  the  same  time  a 
more  or  less  extensive  formation  of  new  bone  may  occur  around  the  altered  articular 
surfaces. 

994.  A  left  knee-joint  in  coronal  section,  showing  the  changes  occurring  in 
Charcot's  disease.  The  joint  is  greatly  enlarged  as  the  result  of  thickening 
of  its  capsule,  but  without  any  great  distension  of  its  cavity,  and,  after 
marked  alteration  in  the  shape  of  the  articular  extremities  of  the  femur  and 
tibia,  dislocation  has  occurred  in  such  a  way  that  the  upper  extremity  of  the 
tibia  lies  to  the  outer  side  of  the  lower  extremity  of  the  femur,  the  two  bones 
overlapping  to  the  extent  of  about  8  cm.  The  upper  end  of  the  tibia  has 
undergone  extensive  loss  of  substance,  affecting  chiefly  its  inner  part,  so  that 
the  bone  presents  a  long  oblique  surface  of  contact  with  the  femur.  Corre- 
spondingly in  the  latter  bone  the  loss  of  substance  has  involved  chiefly  the 
outer  condyle,  the  inner  condyle  being  considerably  enlarged.     The  enlargement 
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of  the  lower  extremity  of  the  femur  extends  upwards  to  the  adiacent  part  of  the 
tfnri     1  '  ""T""  '^'^  '>''^ous  tissue  to\e  veiy  den  e  in 

wS^  ?^P«^^1«  of  the  joint  is  very  greatly  thickened,  forming  a  dense  fibrous  layer 
which  in  parts  is  nearly  2-5  cm.  in  thickness.  The  inner  surface  of  thrcaS 
presents  numerous  large  lobulated  fibrous  manses  and  sma  le?  fla  tened  p^^^^^^^^^^ 

fee?  TheiJnt°/^'  ^T'  -i^e-tly  representing  hypertrophied  syno'S 
hinges  The  joint  also  contains  several  large  calcareous  bodies  ;  one  of  these  Iving 
m  contact  with  the  upper  surface  of  the  tibia  is  loose  in  the  jJint,  but  the  o  herf 
are  attached  to  or  embedded  in  the  thickened  capsule.  No  normal  cartilage 
lemains  on  any  part  of  the  articular  surface  of  the  femur ;  it  is  replaced  by  a 
dense  smooth  fibrous  layer  about  4  mm.  in  thickness,  similar  in  appearance  to  the 
inner  surface  of  the  capsule  and  directly  continuous  with  it 
.  That  part  of  the  tibia  which  is  included  within  the  joint  is  covered  with  a 
similar  but  thicker  fibrous  layer,  which  extends  downwards  to  a  distance  of  more 
tlian  10  cm.,  at  which  level  the  thickened  capsule  is  reflected  from  the  bone. 
Ihe  muscular  and  other  soft  structures  in  relation  with  the  posterior  aspect  of 
the  ]omt  are  greatly  thickened  and  intimately  adherent  to  the  fibrous  capsule. 

8072 

995.  The  anterior  half  of  the  same  joint.  The  anterior  surface  of  the  patella  is 
rougliened  by  a  new  osseous  deposit,  and  its  cartila^noas  surface  is  completely 
hidden  by  a  fibrous  layer  continuous  with  and  indistinguishable  from  the  inner 
surface  of  the  capsule.  The  ligamentum  patellaj,  although  deeply  embedded  in 
the  front  of  the  thickened  capsule,  is  itself  unaltered  in  appearance.  Two  small 
ulcers  are  present  in  the  thickened  skin  over  the  upper  part  of  the  tibia.  They 
correspond  in  position  to  the  lowest  part  of  the  capsule,  and  probably  resulted 
from  the  irritation  of  a  large  calcareous  mass  which  hes  beneath  the  skin.  8072 

Microscojnc  Structure.— Thti  capsule  cancl  the  fibrous  layer  which  covers  the  articular  surfaces 
in  place  of  ths  cartilage  consist  of  dense  fibrous  tissue  containing  considerable  numbers  of 
small  elongated  cells.  A  section  of  one  of  the  polypoid  outgrowths  from  the  capsule  which 
had  not  undergone  calcification  shows  it  to  consist  of  dense  fibrous  tissue  in  which  the  fibres 
are  undergoing  a  granular  degeneration. 

From  a  woman,  aged  63,  who  was  adrailted  into  the  St.  Pancras  InBrmary  in  April  1898, 
under  the  care  of  Dr.  Arthur  Chilcott.  Thei-e  was  a  history  of  a  strain  five  years  previously, 
and  of  a  second  injury  three  months  later.  There  was  no  history  of  any  symptoms  of  loco- 
motor ataxy,  but  the  condition  of  the  knee  had  for  many  months  prevented  the  patient  from 
walking.  The  knee-jerks  were  absent,  and  the  pupils  presented  the  Argyll-Eobertson 
phenomenon.  The  limb  was  removed  by  amputation  on  July  11 ;  the  wound  healed  well,  but 
the  patient  was  unable  to  wear  an  artificial  limb  as  the  slightest  pressure  on  the  buttock 
caused  sloughing  of  the  skin.    No  other  joint  was  affected. 

996.  The  bones  entering  into  the  formation  of  a  right  hip-joint  which  was  affected 
with  Charcot's  disease.  Great  alterations  have  taken  place  in  both  the  femur  and 
hip-bone.  In  the  former  the  head  and  nearly  the  whole  of  the  neck  have  dis- 
appeared, the  new  articular  surface  being  formed  by  the  remains  of  the  neck  above 
and  the  small  trochanter  below.  The  greater  part  of  this  surface  is  covered  with 
tough  shaggy  fibrous  tissue,  but  in  those  parts  which  are  uncovered  the  bone  is 
dense  and  smooth  but  not  eburnated.  The  acetabulum  is  deep,  and  as  the  result 
of  dislocation  of  the  upper  extremity  of  the  femur  upwards  and  backwards  the 
articidar  surface  has  been  extended  for  more  than  2-5  cm,  in  that  direction,  and 
is  overhung  by  an  irregular  rim  of  new  bone  rising  to  a  height  of  about  2-5  cm. 
This  rim  extends  along  the  posterior  margin  of  the  joint,  and  is  continuous 
with  a  bridge  of  bone  across  the  cotyloid  notch.  The  articular  surface  presents 
appearances  similar  to  those  described  in  the  feraur,  and  no  part  of  the  articular 
cartilage  remains. 
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The  capsule  is  loose  and  greatly  thickened,  and  has  attachments  to  the  bones 
in  correspondence  with  the  altered  extent  of  the  articular  surfaces.  Thus  on  the 
hip-bone  its  upper  attachment  corresponds  to  the  osseous  ridge  above  mentioned 
whilst  on  the  femur  its  lowest  limit  is  around  the  lower  border  of  the  small 
trochanter.  The  inner  surface  of  the  capsule  is  m  most  parts  covered  with 
closely-set  villous  processes  varying  much  in  length  and  thickness.  Attached  to 
it  also  are  numerous  bony  masses,  one  of  which,  much  larger  than  the  rest, 
measures  4-5  cm.  in  its  greatest  diameter  and  appears  to  have  occupied  the 
hollow  of  the  acetabulum.  The  surrounding  bones  show  here  and  there  sliglit 
irregular  thickeuings ;  a  blunt  process  of  bone  nearly  4  cm.  in  length  projec-ts 
upwards  from  the  ischial  spine,  and  a  large  irregularly  branched  bony  plate  has 
formed  in  the  substance  of  the  upper  end  of  the  vastus  intermis  muscle. 

From  a  man  aged  57.  The  disease  of  the  hips  had  begun— the  right  eight  years  and  the  left 
six  years  before  death— with  what  was  called  "erysipelas"  of  the  thigh;  this  was  soon 
followed  by  loss  of  strength  in  the  lower  limbs  and  shortening.  The  other  symptoms  were 
loss  of  sexual  power  and  frequent  severe  "  bilious  attacks."  Death  was  preceded  by  violent 
sickness,  swelling  of  the  bands,  numbness  of  the  thighs,  and  suppression  of  the  urine.  (Kicharcl 
Quain's  '  Clinical  Lectures,'  p.  104,  Case  26.) 

997.  Plastei;  cast  of  a  right  foot.    The  foot  is  flattened,  and  that  part  which 
corresponds  to  the  tarsus  enlarged.    The  four  outer  toes  are  contracted.  8309 

From  a  case  of  locomotor  ataxy.  (Q-owers,  'Diseases  of  the  Nervous  System,'  2nd  edition, 
vol.  i.  p.  412.) 

998.  An  atrophied  foot  removed  by  Pirogolf's  amputation,  and  divided  by  a  sagittal 
section,  the  soft  parts  being  separated  from  the  bones.  The  foot  is  not  only 
greatly  reduced  in  size,  but  has  entirely  lost  its  normal  shape,  as  the  result  of 
shortening  in  an  antero-posterior  direction  to  such  an  extent  that  the  extremity 
of  the  great  toe  is  scarcely  more  than  2-5  cm.  in  front  of  the  astragalus.  The 
foot  is  thus  reduced  to  a  mere  rounded  club,  from  the  front  of  which  the  toes 
project ;  the  latter  are  all  greatly  atrophied  and  contracted.  The  nails  of  the 
first  and  second  toes  are  normal  in  appearance ;  those  of  the  three  outer  are 
wanting.  On  the  outer  aspect  of  the  sole,  in  the  position  in  which  apparently 
pressure  was  chiefly  borne,  is  an  ulcer  measuring  about  2-5  cm.  by  1'5  cm. ;  the 
skin  around  this  is  greatly  thickened  and  in  parts  coarsely  velvety.  The  skin 
elsewhere  is  normal,  except  across  the  dorsum  of  the  foot,  where  it  is  pigmented 
and  presents  deep  transverse  folds. 

The  astragalus  and  the  remains  of  the  os  calcis  are  but  little  altered  in  shape, 
but  the  former  is  tilted  so  that  its  long  axis  is  nearly  vertical.  The  navicular, 
three  cuneiforms,  and  the  remains  of  the  bases  of  the  2nd,  3rd,  and  4lh  metatarsal 
bones  are  fused  into  an  irregular  mass,  the  outline  of  the  individual  bones  being 
almost  entirely  lost.  The  cuboid  is  separate  and  has  an  irregular  surface  corre- 
sponding to  the  ulcer  in  the  integument.  The  base  of  the  first  metatarsal  bone  is 
about  normal  in  size,  the  shaft  being  represented  merely  by  a  small  projection. 
The  fifth  metatarsal  bone  is  entirely  wanting.  All  the  toes  appear  to  contain  the 
atrophied  remains  of  the  phalanges.  Many  of  the  ligaments  of  the  tarsus  have 
been  dissected  out  and  present  a  normal  appearance.  Jn  most  parts  the  remains 
of  the  tarsal  bones  are  soft  and  fatty.  The  cartilage  in  those  joints  which  are 
not  ankylosed  is  thin  and  eroded  at  the  margin.  6679 

From  a  woman  aged  35.  The  general  health  was  good.  The  liistory  of  the  deformity  was  very 
vague  and  incomplete  ;  it  was  said  to  have  been  present  since  the  age  ot  20.  The  foot  was 
removed  by  Pirogoff's  amputation.  Wlien  the  patient  was  discharged  on  the  58tb  day  tliere 
was  Btill  a  small  gramdating  surface  in  the  middle  of  the  scar.  The  changes  were  probably 
neuropathic  in  nature.    (Surg.  Eeg.  Rep.  1890,  pp.  110,  198,  No.  677.) 
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Loose  Bodies  in  Joints. 
These  are  of  the  following  varieHes  :  

1.  bodies  resdtbg  from  en^  induration  of  the  processes 

usuallv^TH^  ^T';^  ^'"{''^  ""-^  ''^'^  ^  considerable  si.e^  and  are 

usi^lly  at  ached  to  the  synovial  membrane  by  a  fibrous  pedicle  (999). 
Iht^y  may  be  niet  with  in  association  with  various  chronic  inflammatory 
affections  of  the  joints  and  probably  in  some  instances  result  from  injur,.' 

2.  Melon-seed  bodies      These  are  usuaUy  numerous,  white  or  brownish' in 

colour  and  closely  resemble  the  seed  of  a  melon  in  form  (1009)  Fine 
grain-like  bodies  of  a  similar  nature  are  also  met  with  (1010).  These  bodies 
are  coinposed  of  dense  fibrinous  material.  They  are  supposed  to  arise 
trom  changes  occurring  in  blood  or  inflammatory  products  effused  into  the 
joint,  and  are  especially  apt  to  be  associated  with  certain  forms  of  tuber- 
culous disease.  Similar  bodies  may  possibly  arise  from  hypertrophy  of 
the  fringes  of  the  synovial  membrane  detached  by  the  movements  of  the 
joint. 

3.  Cartilaginous  and  osseo-cartilagiuous  bodies,  formed  in  connection  with  the 

synovml  membrane.  They  may  be  cartilaginous  throughout,  or  may  contain 
a  nucleus  of  true  bone  (1005) ;  sometimes  the  cartilage  is  calcified  (1003). 
These  bodies  are  supposed  to  arise  from  an  overgrowth  of  the  microscopic 
traces  of  cartilage  found  in  some  of  the  secondary  processes  of  the  synovial 
fringes,  or  from  plates  of  cartilage  formed  in  the  subsynovial  tissue  in 
connection  with  rheumatoid  arthritis.  They  may  be  free  in  the  joint  or 
attached  to  the  synovial  membrane.  Loose  bodies  of  this  kind  are  usually 
single,  but  occasionally  two  or  three  may  be  found. 

4.  Fragments  of  articular  cartilage  separated  as  the  result  of  injury.  These 

are  more  rare  ;  they  are  recognised  by  their  shape,  and  often  by  the  fact 
that  they  show  traces  of  osseous  tissue  on  one  surface  only  (LOO'9),  as  well 
as  by  the  arrangement  of  the  cartilage-cells  (1006). 

999.  A  loose  body,  shaped  somewhat  like  a  suprarenal  capsule,  and  measuring 
nearly  4  cm.  in  length,  which  was  removed  from  a  knee-joint.  It  has  a  smooth 
glistening  exterior,  obscured  for  the  most  part  by  a  thin  layer  of  pale,  buff-coloured, 
homogeneous  substance,  which  in  places  has  been  removed,  and  in  others  raised  in 
ehreds  from  the  surface. 

The  loose  body  is  composed  exclusively  of  coarse  fibrous  tissue,  in  which,  under 
the  microscope,  a  few  groups  of  fat-cells  are  discernible.  3865 

It  was  removed  by  Mi-.  Liston  from  the  knee-joint  of  a  man  28  years  of  age,  in  whom  the  move- 
ment of  the  joint  was  much  impaired,  the  joint  itself  being  considerably  swollen.  The  use  of 
the  limb  was  completely  regained  after  the  operation. 

1000.  An  irregularly  disk-shaped  body  measuring  nearly  4  cm.  in  length,  which 
v\'as  removed  from  the  knee-joint.  On  section,  it  is  seen  to  consist  chiefly  of 
dense  fibrous  tissue,  but  on  one  surface  small  lobules  of  fat  are  present.  Around 
some  parts  of  the  margin  of  the  growth  coarse  villous  processes  project.  The 
body  appears  to  have  been  extensively  attached  to  the  capsule  of  the  joint  over 
the  surface  above  mentioned  on  which  the  fatty  lobules  are  present.  5493 

From  a  woman,  aged  38,  who  had  suffered  from  pain  and  swelling  in  the  right  knee  for  4  years. 
No  history  of  injury.  There  was  fluid  in  the  joint,  and  a  movable  body  could  be  felt  above 
the  patella.  The  joint  was  opened  by  a  vertical  incision  above  the  outer  border  of  the  patella, 
and  the  body,  which  was  attached  to  the  capsule,  excised.  Nineteen  days  later  the  knee  was 
aspirated  and  some  blood-stained  fluid  withdrawn.  Discharged  on  the  34th  day.  (Mr.  Heath's 
Case-books,  1880,  vol.  ii.  p.  144.) 
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1001   A  flattened  mass  of  calcareous  substance,  or  of  very  dense  bone,  which 
lay  loose  in  the  cavity  of  a  knee-joint.    One  of  its  surfaces  is  slightly  convex ; 
the  other  is  somewhat  irregularly  hollowed,  and  is  covered  with  a  transparent 
layer  of  dried  tissue  as  if  a  part  of  the  loose  body  had  been  formed  of  a  softer, 
more  destructible  substance.    Its  edge,  excepting  in  one  situation,  is  smooth  and 
regular.    The  body  measures  about  2-5  cm.  in  the  longest  diameter.  3564 
The  patient,  a  man  30  years  of  age,  had  a  loose  body  ia  each  knee-joint ;  that  in  the  right  was 
extracted  by  Mr.  Listen.    After  the  operation  the  patient  passed  a  very  restless  night,  and 
on  the  third  day  violent  inflammation  supervened,  with  extensive  swellmg  of  the  thigh  and 
upper  part  of  the  leg.    Suppuration  in  the  joint  followed,  and  there  was  profuse  discharge 
of  pus  and  synovia.    Eecovery  took  place  very  slowly.    The  knee-joint  became  ankylosed. 

1002.  A  large  Bbrous  mass  and  several  loose  bodies  removed  by  operation  from  the 
knee-joint.  The  large  mass  measures  8  by  6  cm.,  and  is  2  cm.  in  thickness  ;  it  is 
composed  of  very  dense  fibrous  tissue,  which,  especially  around  the  margin,  projects 
iu  the  form  of  finely  lobulated  masses  of  almost  cartikiginous  hardness.  At  its 
upper  part  it  presents  a  shreddy  fibrous  process,  by  which  it  appears  to  have  been 
attached  to  the  synovial  membrane.  The  smaller  bodies  consist  of  lobulated 
masses  of  dense  fibrous  tissue,  to  some  oE  which  long  and  delicate  threads  are 
attached.  One  small  kidney-shaped  body  appears  to  have  been  unattached  ;  it  is 
composed  of  dense  hyaline  fibrous  tissue,  intersected  with  yellowish  areas,  probably 
due  to  fatty  degeneration.  7828 

Examined  microscopically  the  large  fibrous  mass  consists  in  parts  of  richly  cellular  connective 
tissue  and  in  other  parts  of  dense  hyaline  tissi'.e  containing  few  cell-elements.  In  some  of 
the  bodies  calcareous  degeneration  has  taken  place.  The  synovial  membrane  is  highly 
vascular. 

From  a  woman,  aged  39,  admitted  into  U.  C.  H.  June  18,  1897.  The  right  knee  had  been 
painful  at  intervals  and  always  swollen  since  a  fall  20  years  previously.  On  admission,  the 
right  knee  was  much  enlarged,  especially  at  the  upper  and  inner  part;  the  capsule  and 
ligaments  were  relaxed  ;  there  was  no  apparent  excess  of  fluid  ;  numerous  loose  bodies  were 
felt,  and  a  large  nodular  mass  in  tlie  supra-patellar  pouch  ;  there  was  no  lipping  of  the 
bones  and  no  grating.  On  July  1  lateral  incisions  were  made  into  the  joint,  and  numerous 
loose  bodies  and  the  nodular  mass  above  mentioned  were  removed.  The  synovial  membrane 
was  covered  with  diffuse  warty  growths,  many  of  which  were  removed.  lodol'orm  emulsion 
was  applied  and  the  incisions  partly  sutured.  Discharged  on  July  26.  (Mr.  Barker's  Case- 
books, 1897,  vol.  ii.  p.  245.) 

1003.  Two  large,  irregular,  calcareous  bodies  from  a  knee-joint.  5787 
From  a  dissecting-room  subject.    The  knee-joint  was  the  seat  of  rheumatoid  arthritis. 

1004.  A  small,  slightly  lobulated,  loose  body  removed  from  a  knee-joint.  The 
section  shows  that  the  body  consists  chiefly  of  cartilage,  in  the  substance  of 
which,  and  nearly  exposed  on  one  surface,  is  a  yellower  area  composed  of  bone. 

5672 

From  a  man,  aged  56,  in  whom  attacks  of  pain  and  swelling  of  the  right  knee  had  occurred  at 
varying  intervals  since  a  twist  of  the  joint  40  years  ago.  On  admission  the  joint  was  full  of 
fluid  and  a  movable  body  could  bo  felt  in  it.  An  incision  was  made  and  the  body  removed, 
about  2  ounces  of  fluid  being  evacuated.  There  was  still  a  good  deal  of  fluid  in  the  joint  when 
the  patient  was  discharged  in  the  20th  day.    (Surg.  Eeg.  Eep.  1881,  p.  63.) 

1005.  Part  of  a  loose  body  as  large  as  a  filbert-nut,  removed  from  a  knee-joint.  It 
consists  of  cancellous  bone,  thickly  coated  with  cartilage  except  at  one  end,  where 
the  bone  is  exposed  and  looks  as  il:  it  had  been  broken.  6135 

From  a  man,  aged  42,  in  whom  pain  and  swelling  of  the  knee  followed  a  jump  from  a  platform 
on  to  the  railway.   The  loose  body  could  be  felt,  and  was  fixed  wilh  strapping  in  the  lower  and 

^^oar      ,11°^^"'^  °^       J°'"*^-  succcssfully  exciscd  by  Mr.  Beck.    (Surg.  Reg  Reu 

loo5,  p.  97.)  a        b  tf- 

1006.  A  disk-shaped  cartilaginous  body,  measuring  4  cm.  in  its  longest  diameter 
Un  one  surlace  it  is  smooth  and  slightly  convex,  and  around  its  border  presents  a 
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slightly  nodular  rounded  outgrowth  exactly  similar  to  that  seen  around  the 
muX  ^^T  r  '"^^f      "'^^  rheumatoid  arthritis  ;  the  outgrowth  is 

s^irkce  of  thP  Wl  °T  ^''^7  f       ^'"^^  ^^e  other  ;  ^the  other 

has  on  '""'^      '''^''"^  ^^^^     this  part  calciecation 

th.  nn,  f       '  ""^^        """^  extremity  a  small  nodule  of  bone  is  embedded  in 

tne  cartilage.  ^g^g 

G-.  B.,  a  coachman,  aged  43,  was  admitted  into  U.C.  H.  under  the  care  of  Mr  Godlep  in  18^9 

?  n"-'rr:;:ti;s'Sec}'ro  "^'^  '^^^^  .^"Tf, ^^^^  ^  itrzttt^e?  at:  ziz 

;         sometbmg  seeinecl  to  give  way"  and  the  knee  could  again  be  bent.    Since  tlK.t  time  a 

and  t  i  ^'.f^* f,"  j^/'-  1"°"'^^  'd.nission  the  knee  became  s  ol  en 

and  paiuful  after  another  fall  The  body  lay  in  the  upper  and  outer  part  of  the  joint  •  it 
was  freely  movable  and  grated  on  the  surface  of  the  feinur.  The  movemeuts  of  the  knee 
were  tree  ;  the  patella  was  large  and  the  condyles  of  the  femur  were  lipped.  The  body  was 
excisecl ;  it  was  quite  unattached.  Examined  microscopically  the  arrangement  of  the  cartilage- 
1892  I'S.  ii  p  319  r  ^""ticular  cartilage.    (Mr.  Beck  and  Mr.  Godlee's  Case-books, 

1007.  A  small  disk-shaped  body,  2  cm.  in  diameter,  removed  from  a  knee-joint.  On 
one  surface  the  body  is  cartilaginous,  smooth,  and  slightly  convex ;  on  the  other 
surface  it  is  bony  and  rough.  Along  one  border  the  cartilage  presents  a  distinct 
vertical  striation  and  sharp  contour  as  if  recently  fractured.  6856 

"^"i  ao.?''  ^  P^^*^"^^"'        admitted  into  U.  C.  H.  under  the  care  of  Mr.  Heath,  May  24, 

•  it  admission  he  fell  on  a  slippery  board,  striking  the  inner  side  of  the 

right  knee  ;  on  the  same  day  and  on  the  following  day  he  had  difficidty  in  bending  the  knee, 
bubsequently  the  loose  body  was  felt  aad  a  catching  sensation  in  the  joint  was  experienced  in 
walking.  On  admission  a  freely  movable  body  could  be  felt  in  the  knee  above  the  patella  ; 
the  movements  of  the  joint  were  free  and  smooth,  and  the  bones  not  enlarged.  The  loose 
body  was  excised.    Discharged  on  Uth  day,    (Mr.  Heath's  Case-books,  1892,  vol.  ii.  p.  30.) 

1008.  Six  small  bodies,  which  were  found  beneatli  one  of  the  semilunar  cartilages  o£ 
a  knee-joint.  The  largest  of  them  is  deep  yellow,  translucent,  and  composed  of 
a  delicate  framework  of  osseous  substance  filled  wnth  fat;  it  may  have  been  a 
nodule  of  bone  which  had  been  detached  from  an  outgrowth  around  the  articular 
surface.  The  others  are  polyhedral  in  shape  as  if  mutually  adapted,  and  are 
formed  of  opaque,  white,  earthy  substance ;  a  section  which  has  been  made  of 
one  of  them  displays  a  laminated  arrangement  of  the  substance  composing  it, 
similar  to  that  presented  by  some  of  those  in  the  following  specimen,  which  it  is 
probable  the  bodies  just  described  represent  in  a  condition  of  calcification,  4654 

The  articular  surfaces  of  the  feinur  and  tibia  were  natural,  excepting  that  the  cartilage  had 
disappeared  fi-om  the  anterior  surface  of  the  inner  condyle,  which  was  porcellaneous. 

1009.  Several  flattened  bodies  from  a  knee-joint,  most  of  them  approaching  an 
oval  form,  the  largest  measuring  nearly  I'o  cm.  in  length.  All  of  them  consist 
of  a  firm,  structureless,  friable  substance  of  a  pale  brown  colour ;  some  are 
concentrically  laminated,  3691 

The  bodies  escaped  with  the  pus  from  a  diseased  knee-joint  when  laid  open.  The  limb  was 
subsequently  amputated  by  Mr.  Liston. 

1010.  A  large  number  of  minute  grain-like  bodies  removed  by  aspiration  from  an 
elbow-joint.  8310 

From  a  man,  aged  26,  in  whom  swelling  of  the  right  elbow  followed  a  fall.  On  admission  into 
U.  0.  H.  there  was  a  fluid  swelling  on  tlie  posterior  aspect  of  the  joint ;  it  was  punctured  and 
subsequently  drained ;  glairy  fluid,  containing  small  grain-like  bodies,  was  evacuated.  The 
joint  remained  painful  and  movement  impaired  ;  six  months  later,  on  Nov.  2,  1897,  exi-ision 
of  the  joint  was  performed  by  Mr.  Godloe.  The  synovial  membrane  contained  tubercle 
systeuLS  with  large  giant-cells.  The  patient  was  re-admittod  in  February  1899  on  account  of 
swelling  about  thp  false  joint  of  2J  montlis' duration.  A  short  incision  was  made  over  the 
posterior  aspect  of  the  false  joint,  and  a  large  number  of  melou-soed  bodies  were  removed. 
(Mr.  Godlee's  Case-books,  1897,  vol.  i.  p.  157.) 
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Ankylosis  or  Joints. 

When  a  healthy  joint  is  kept  fixed  for  a  sufficient  length  of  time  it  becomes  stiff, 
and  on  being  forcibly  moved  adhesions  which  have  formed  between  the  two  surfaces 
are  felt  to  give  way  with  a  loud  crackling.  The  same  condition  is  still  more  marked 
if  the  ioint  have  suffered  from  slight  inflammation  unaccompanied  by  any  destruc- 
tive changes  In  these  oases  the  adhesions  between  the  two  surfaces  have  the 
appearance  of  a  dehcate  homogeneous  membrane-like  layer  (1011).  In  recovery 
from  acute  traumatic  inflammation,  or  any  of  the  subacute  or  chrome  forms  of 
disease  accompanied  by  destruction  of  the  cartilages,  the  articular  surfaces  become 
more  or  less  firmly  uAited  together  by  fibrous  tissue  or  bone.  Union  by  fibrous 
tissue  or  fibrous  cmh/losis,  occurs  in  those  cases  in  which  the  cartdages  have 
not  been  completely  destroyed  (1012),  or  in  which  there  has  been  a  want  of  abso- 
lute immobility  in  the  treatment  even  though  complete  destruction  of  the  cartilage 
has  occurred  (1013).  The  immobility  of  the  joint  is  not  due  merely  to  the  new 
fibrous  tissue  existing  between  the  two  surfaces,  but  also  to  a  thickening  and  con- 
traction of  the  surrounding  ligaments  (1018).  _  .      ,  .  , 

Union  of  the  two  surfaces  by  bone,  or  bomj  ankxjlosis,  occurs  m  those  cases  m  which 
the  cartilages  have  been  more  or  less  extensively  destroyed,  so  that  the  cancellous 
surfaces  of  the  two  bones  have  been  in  actual  contact  and  have  remained  for  a 
sufficieut  time  in  a  fixed  position  (1029,  1034). 

In  well-marked  cases  of  bony  ankylosis  the  cancellous  tissue  of  the  bones  becomes 
continuous,  and  is  surrounded"  by  a  compact  layer,  so  that  the  exact  limits  of  the 
two  bones  cannot  be  defilned  (1041). 

In  a  fourth  class  of  cases  the  joint  becomes  fixed  by  the  formation  of  new  bone 
around  it  without  any  apparent  disease  of  the  articular  surfaces.  The  new  bone  in 
these  cases  seems  to  be  formed  by  ossification  of  the  ligaments  (1055  et  seq.). 


(a)  Simple  Adhesions. 

1011.  The  lower  ends  of  the  bones  of  a  right  leg,  the  articular  cartilage  of  which 
is  covered  with  a  thin,  smooth,  membranous  layer  of  pale  yellow  substance,  which 
around  the  edges  has  been  peeled  off  from  the  subjacent  cartilage.  In  the  middle 
of  the  joint  a  folded  layer  of  similar  substance  has  been  raised  from  the  surface. 
The  compact  substance  of  the  bones  is  slightly  atrophied ;  their  cancellous  tissue 
has  been  removed  iu  making  the  preparation.  383 

There  appears  to  have  been  no  active  disease  in  the  joint,  and  the  layer  by  which  the  articular 
surfaces  have  become  adhei'ent  has  been  formed  most  probably  in  consequence  of  long- 
maintained  immobility  of  the  parts,  by  reason  of  some  other  disease. 


(i)  Fibrous  Anlcylosis  following  Destructive  Disease  of  a  Joint. 

By  far  the  most  common  cause  of  fibrous  ankylosis  is  tuberculous  disease.  It 
may  also  follow  acute  suppurative  arthritis. 

1012.  The  right  elbow-joint  of  a  boy,  in  which  the  cartilage  of  the  several  articular 
surfaces  has  been  extensively  destroyed,  the  exposed  bone  being  also  superficially 
ulcerated.  The  portions  of  the  articular  cartilage  remaining  have  in  parts  been 
almost  detached  from  the  subjacent  bone  in  the  preparation  of  the  specimen  ;  they 
present  no  obvious  change,  except  that  in  a  few  situations  they  are  thinly  covered 
with  a  delicate  fibroid  or  granulation  tissue.  A  layer  of  new  bone,  nodulated  in 
the  vicinity  of  the  disease,  has  been  formed  upon  the  different  bones.  386 

From  a  boy,  who,  whilst  in  the  hospital  for  disease  of  the  elbow-joint,  was  seized  with  abdo- 
minal inflammation,  of  which  he  died.  After  death  the  crecum  and  greater  part  of  tlie 
ascending  colon  were  found  to  contain  a  large  collection  of  trichxn-ides. 

The  elbow-joint  was  united  by  flrni  adhesions,  which  were  removed  by  the  maceration  of 
the  specimen. 
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IS  covered  with  g  stening  iibrous  tissue  whiol.  +i  7  "^*^'^"'ating  surfaces 
firmly  united.    On  the  fnner  nsn!  r^.'  ^^.J^^.^' J^  '  H^^'^F      ^ave  been 


firmly  united.    On  the  mner  aspect  o?  iL^ZX^r^J^  ;>  ' 
abscess  fornied  beneath  the  obturator  intern  us  ;te  nSSu^ 
appears  to  be  tornied  by  the  periosteum  raised  from  the  boTand  La  Jv  tH^ 
a  iew  flakes  of  mflammatory  exudation  adhere  to  the  deZlt^ll^     ?•  , 
to  form  the  opposite  wall.  ^The  abscess  is  Li  ed  aLve  by  1  b "m "'T''' 


by  the  margin  of  the  obturator  fWameS  T  p^^^^^ 

through  a  small  aperture  in  the  bottom  of  theTcetlulum  T''"^ 
vvithm  the  pelvis  communicates  with  the  hip-joint  The^^^^^^^^^^^^ 
appears  to  have  been  greatly  thickened.  ^ 

uUll 

^^o^f^die\^«f  nl"f?°'f  '  ^^^^^  considerable  destruction 

of  the  head  of  the  femur  and  the  acetabulum,  the  parts  have  been  united 
by  fibrous  tissue,  the  cavity  of  the  joint  being  completely  obliterated    the  con- 

i^rsocket''"'  ^         '"^        ^"'^      '^^^^"^^^  ^.-ithdmln  from 

3684 

1015.  The  hip-joint  of  an  adult.  The  head  of  the  femur  has  been  much  altered  in 
form  Its  anterior  half  having  been  almost  wholly  removed  by  previous  ulceration 
and  Its  remams  rendered  evenly  cunca^■e  in  adaptation  to  the  rounded  upner  margin 
of  the  ace  abulum  with  which  it  has  come  in  part  to  articulate  ;  from  this  porlion 
the  articular  cartilage  has  been  removed  by  ulceration,  but  the  surface  of  the  bone 
is  almost  smooth  and  compact,  and  was  probably  covered  with  fibrous  tissue  •  fibrous 
ankylosis  has  occurred  between  the  lower  portions  of  the  articulation  The 
floor  of  the  acetabulum  is  much  thickened  by  new  osseous  tissue  formed  on  the 
inner  aspect  of  the  corresponding  portion  of  the  hip-bone,  the  articular  cavity 
Itself  being  scarcely  diminished  in  depth  ;  the  divided  surfaces  of  the  thickened 
bone  are  uniformly  cancellous,  showing  the  parts  to  have  been  long  inflamed 
The  capsule  of  the  jomt  is  considerably  thickened.  The  femur  is  flexed  to  the 
fullest  possible  extent.  ggg 

1016.  A  vertical  section  of  a  left  knee-joint,  injected,  in  which,  after  complete 
destruction  of  the  articular  cartilage  and  superficial  caries  of  the  subjacent 
bone,  the  several  parts  have  become  firmly  united  by  fibrous  tissue  developed  from 
the  gi-anulations  formed  on  the  diseased  surfaces.  The  rest  of  the  articular  cavity 
is  obliterated  by  similar  fibrous  tissue  formed  from  the  granulation-tissue  which 
replaced  the  synovial  meuibrane.  The  crucial  ligaments  are  not  recognisable  • 
probably  they  have  been  destroyed,  the  fibrous  tissue  in  their  situation^beinw  of 
new  formation.  3^r4 

1017.  The  other  half  of  the  same  knee-joint.  375 

From  a  patient  in  whom  the  knee  was  affected  with  tuberculous  disease.    The  patient  bad  left 
the  hospital  and  was  able  to  walk  some  months  before  he  died  from  an  attack  of  erysipelas. 

1018.  The  bones  of  a  left  knee-joiut,  the  cavity  of  which  has  been  completely  obli- 
terated by  fibrous  tissue  formed  from  the  granulation-tissue  which  has  covered  the 
bones  after  destruction  of  their  articular  surfaces.  Posteriorly  the  new  tissue 
has  become  osseous,  the  condyles  of  the  femur  being  here  continued  without 
interruption  into  the  upper  end  of  the  tibia.  The  soft  parts  surrounding  the  knee 
are  much  thickened.  5125 

1019.  The  bones  forming  the  right  knee-joint  of  a  child,  between  which  ankylosis 
has  occurred  with  great  deformity,  the  joint  being  semiflexed,  and  the  tibia  both 
rotated  and  subluxated  outwards.  The  patella  rests  upon  the  outer  surface  of 
the  external  condyle.    The  several  bones  are  much  atrophied  from  disuse.  1102 
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1020  A  left  astragalus  with  part  of  the  os  calcis.  The  upper  articular  surface  of 
the*  nstragalus  sliows  various  changes  clue  to  inflammation^  of  the  ankle-joint. 
Except  for  a  narrow  marginal  line  the  articular  surface  and  subjacent  compact  layer 
of  bone  have  been  destroyed,  a  tough  and,  as  shown  by  the  injection,  somewhat 
vascidar  fibrous  tissue  having  been  formed  in  their  place,  by  which  the  joint  has 
apparently  been  ankylosed.  Around  the  margin  of  the  articuLir  surface  the  bone, 
where  exposed  by  destruction  of  the  cartilage,  is  almost  unaltered  in  appearance, 
and  in  two  or  three  places  narrow  strips  of  the  cartilage  remain  upon  it.  On  the 
lower  aspect  of  the  bone  the  cartilage  covering  the  posterior  division  of  the  astra- 
galo-calcaneal  articulation  has  been  destroyed  around  its  margin,  and  the  subjacent 
osseous  tissue  laid  bare.  On  the  corresponding  surface  of  the  os  calcis  the  cartilage 
is  also  deeply  furrowed  and  in  parts  destroyed  in  its  whole  thickness.  On  the 
anterior  calcaneal  articular  surface  of  the  astragalus  there  is  a  patch  of  tough  fibrous 
tissue,  by  which  the  apposed  parts  of  the  bones  forming  the  articulation  were 
probably  adherent ;  the  cartilage  itself  is  quite  healthy.  381 

1021.  The  ends  of  a  right  humerus  and  ulna  which  enter  into  the  formation  of 
the  elbow-joint.  The  capitellum  of  the  humerus  and  adjoining  portion  of  the 
trochlea  are  surrounded  with  a  low  ridge  of  bone,  produced,  apparently,  in  the  new 
tissue  formed  between  the  articular  surfaces  after  superficial  destruction  of  the 
bone.  In  the  situation  of  the  olecranon  fossa  the  humerus  is  perforated  by  a 
circular  aperture  about  5  mm.  in  diameter ;  above  this  its  shaft  presents  on 
the  outer  side  a  small,  ill-defined,  oval  swelling;  and  upon  the  periarticular 
surfaces  of  both  bones  nodules  and  points  of'  new  osseous  substance  have  been 
formed. 

(c)  Osseous  Ankylosis  following  destructive  disease  of  a  joint. 

Osseous  ankylosis  occurs  less  commonly  than  fibrous  ankylosis  as  a  result  of  tu- 
berculous disease  and  acute  suppurative  arthritis.  The  layer  of  granulation-tissue 
intervening  between  the  bones  after  destruction  of  the  cartilage  undergoes  direct 
ossification.  _  Osseous  ankylosis  occasionally  occurs  as  a  sequel  of  different  forms  of 
arthritis  of  infective  or  traumatic  origin  in  which  the  inflammation  pursues  a  mild 
course  and  is  unattended  with  any  evidence  of  suppuration. 

1022.  Part  of  the  right  side  of  a  skull,  with  the  condylar  portion  of  the  lower  jaw. 
The  latter  is  mamovably  united,  as  if  by  suture,  to  the  corresponding  part  of  the 
temporal  bone,  the  contiguous  surfaces  being  very  irregular,  but  mutually  adapted, 
and  separated  in  part  by  a  thin  line  of  shrunken  fibrous  tissue.  Considerable 
portions  of  each  of  the  surfaces  have  been  destroyed;  the  condylar  part  of 
the  jaw  is  much  enlarged  in  the  antero-posterior  direction,  so  as  to  lie  in  contact 
both  with  the  glenoid  fossa  and  the  articular  eminence  in  front  of  it.  The  new 
bone  is  dense  and  indistinguishable  from  that  forming  the  rest  of  the  jaw.  2451 

From  a  woman  30  years  of  age.    The  jaws  were  sufficiently  apart  to  admit  of  her  being  fed 
with  a  spoon.    The  specimen  was  obtained  from  a  subject  brought  into  the  Dublin  dissecting- 


1023.  An  occipital  bone,  with  which  the  atlas  has  become  completely  united  bv 
osseous  tissue,  probably  after  destruction  of  the  corresponding  articular  surfaces 
ihe  anterior  root  of  the  transverse  process  of  the  atlas  on  each  side,  that  of 
the  left  in  part  only  is  wanting ;  the  central  portion  of  the  arch  of  the  atlas  is 
also  wanting.  In  relation  to  the  atlas,  the  occipital  bone  is  slightly  rotated  and 
inclined  towards  the  left  side.  The  inferior  articular  surfaces  of  "the  atlas  bea  n 
all  respects  a  natural  appearance.  32gg 

1024.  The  vertebroc  of  a  cervical  region,  with  part  of  the  occipital  bone.    The  series 
of  articulations  between  the.n  is  firmly  ankylosed  by  bone  so  as  to  convert  th^ 
whole  into  a  continuous  solid  column.    The  natural  curve  of  the  columnTs  obU 
turned, and  the  ankylosis  has  apparenlly  resulted, in  part  at  least,  from  ZificatSn 
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of  the  ligamentous  structures  around  the  articulations.  Upon  the  anterior  surface 
of  the  bodies  of  the  vertebrae  new  bone  has  been  formed  in  longitudinal  band' 
corresponding  wi  h  the  fasciculi  of  the  anterior  common  ligament  T  the  transverse 
igament  of  tbe  atlas  and  the  igaments  passing  between  the  odontoid  process  and 
the  occipital  bone  have  also  been  converted  into  osseous  substance.  Spiculaled 
masses  of  new  bone  have  been  formed,  apparently  as  a  result  of  inflammatiou  in 
other  parts,  especially  about  the  articular  processes  of  the  fourth,  fifth,  and  sixth 
vertebr£E,  at  the  root  of  the  odontoid  process  posteriorly,  and  in  front  between  the 
axis  and  atlas. 

1025.  Part  of  the  base  of  a  slruU,  together  with  the  atlas.  On  the  left  side  the  atlas 
IS  immovably  united  to  the  occipital  bone  hy  osseous  substance.  A  thick  column 
of  bone  passes  upwarrls  from  the  extremity  of  the  transverse  process  of  the  atlas 
to  the  occipital  bone,  and  a  thin  band  of  compact  bone  connects  the  tubercle  on 
the  anterior  aspect  of  the  atlas  with  the  margin  of  the  foramen  maguum.  The 
ankylosis  has  probably  resulted  from  disease  of  the  atlanto-occipital  articulation. 
The  articulation  on  the  right  side  is  unafPected,  as  are  also  the  inferior  articular 
surfaces  of  the  atlas  and  that  against  which  the  odontoid  process  of  the  axis 
rests.  4973 

1026.  Two  specimens  of  the  2nd  and  3rd  cervical  vertebrae.  In  each  of  them  bony 
ankylosis  has  occurred  betv\een  the  two  bones  at  every  part  with  the  exception  of 
the  pedicles  and  transverse  processes.  In  the  larger  specimen  there  is  a  slight 
lateral  inclination  of  the  vertebrae  towards  the  right  side,  apparently  due  to  loss 
of  substance  from  destruction  of  the  bodies  on  the  same  side.  14 

1027.  The  bones  of  a  right  elbow-joint,  in  which  osseous  union  has  occurred,  as  a 
result  of  destructive  disease.  The  radius  is  semipronated,  and  the  elbow  is  fixed 
at  an  obtuse  angle.  3892 

1028.  -A-  vertical  section  of  the  bones  of  a  right  elbow-joint,  ankylosed  after  de- 
struction of  their  articular  surfaces.  The  tissue,  both  compact  and  cancellous, 
of  the  several  bones  is  uniformly  continuous.  The  angle  of  the  ankylosed  joint 
is  rather  greater  than  a  right  angle,  and  the  head  of  the  radius  lies  below  the 
external  condyle.  3026 

1029.  The  corresponding  ends  of  a  left  humerus  and  ulna  continued  one  into  another 
by  osseous  tissue  which  has  formed  between  them.  The  lower  end  of  the  humerus 
is  considerably  altered  in  shape,  presenting  anteriorly  a  prominent  ridge,  which  is 
continuous  with  the  coronoid  process  of  the  ulna.  The  head  of  the  radius  and  the 
capitelluin  of  the  humerus  have  been  considerably  altered  in  size  and  form,  the 
radius  being  partially  dislocated  backwards  ;  the  apposed  surfaces  are  mutually 
adapted  and  closed  with  a  layer  of  compact  bone  ;  they  were  probably  united  by 
fibrous  tissue.  3700 

1030.  The  bones  of  the  left  elbow-joint  of  a  child,  ankylosed  by  osseous  substance 
formed  between  and  around  them  after  destruction  of  their  articular  surfaces. 
The  section  shows  their  tissue  to  have  become  throughout  continuous.  The  joint 
is  flexed  almost  to  a  right  angle,  and  the  radius  is  semipronated.  1053 

1301.  ^  1©^*  humerus,  with  the  ulna  and  radius.  Between  the  first  two  osseous 
ankylosis  has  occurred,  apparently  after  some  destruction  of  their  contiguous 
articular  parts.  The  bones  are  united  at  a  slightly  obtuse  angle.  The  head  of 
the  radius  is  wholly  wanting,  and  the  neck  of  the  bone  rested  on  a  small  facet 
above  the  capitellum.    All  the  bones  are  atrophied.  3703 

1032.  The  lower  part  of  a  left  humerus,  with  the  proximal  ends  of  the  bones 
of  the  forearm.    A  large  V-shaped  portion  of  the  humerus,  includmg  neariy 
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the  whole  of  the  trochlea,  has  been  destroyed ;  a  considerable  part  of  the 
articular  portion  of  the  ulna  has  in  like  manner  disappeared ;  from  each  side  of 
the  V-shaped  notch  in  the  lower  end  of  the  humerus,  columnar  masses  of  bone 
extend  to  the  ulna  and  firmly  unite  the  two  bones.  The  head  of  the  radius  and 
the  surfaces  with  M'hich  it  articulates  are  superficially  rarefied ;  a  short  sinus 
leads  from  the  small  sigmoid  cavity  into  the  large  open  space  between  the  ulna 
and  humerus.  It  is  not  improbable  that  some  of  the  destruction  of  the  ends  of 
the  bones  last  mentioned  has  taken  place  subsequently  to  their  ankylosis.  3099 

1033.  -A.  left  hip-bone  with  the  upper  end  of  the  femur;  the  latter,  almost 
semiflexed  and  adducted,  is  completely  ankylosed  to  the  hip-bone.  The  natural 
configuration  of  the  parts  is  unchanged  beyond  the  alteration  produced  by  ossi- 
fication of  the  ilio-femoral  and  capsular  ligaments.  In  the  situation  of  the 
cotyloid  notch  no  union  of  the  parts  has  occurred  :  in  this  situation  the  surfaces 
have  been  destroyed  by  ulceration,  and  they  have  probably  been  similarly  affected 
over  the  rest  of  their  extent.  A  deposit  of  new  bone  on  the  front  of  the  joint  is 
longitudinally  grooved,  apparently  in  adaptation  to  the  tendon  of  the  ilio-psoas. 

3262 

1034.  A.  left  hip-bone  with  the  upper  end  of  the  femur,  between  which  osseous 
union  has  occurred  after  disease  of  the  hip-joint.  The  acetabulum  has  apparently 
been  perforated,  the  inner  surface  of  the  hip-bone  in  this  situation  having  healed 
after  superficial  caries ;  a  sinus,  the  walls  of  which  are  smoothly  healed,  leads 
horizontally  through  the  hip-bone,  a  short  distance  above  the  spine  of  the  ischium. 
The  joint  is  flexed  almost  to  a  right  angle,  and  the  femur  greatly  adducted.  The 
natural  curve  of  the  brim  of  the  pelvis  is  considerably  altered,  the  pubic  portion 
of  the  bone  forming  almost  a  right  angle  with  the  ilium.  As  in  the  preceding 
specimen,  the  iho-femoral  ligament  is  represented  by  a  ridge  of  bone,  apparently 
formed  by  its  du-ect  ossification.  The  small  trochanter  is  united  by  a  mass  of 
new  bone  to  the  superior  pubic  ramus.  3093 

1035.  A  right  hip-bone  and  femur,  conjoined  into  a  single  mass  after  extensive 
destruction  of  the  parts  forming  the  hip-joint ;  the  femur  is  flexed  and  so  rotated 
that  its  anterior  surface  looks  directly  outwards ;  and  it  is  also  considerably 
abducted.  The  ilium  is  much  increased  in  thickness,  and  the  inner  surface 
rendered  convex  as  the  result  of  interstitial  expansion  of  the  bone.  The  shaft  of 
the  femur  has  been  fractured  near  its  middle,  the  lower  fragment  being  displaced 
backwards  and  upwards,  and  united  to  the  upper  with  much  angular  deformity  ; 
the  union  of  the  parts  is  strengthened  anteriorly  by  a  flattened  columnar  mass  of 
new  bone  passing  from  the  pointed  end  of  the  upper  fragment  to  the  front  of  the 
lower.  The  medullary  canal  of  the  upper  portion  is  widely  open.  The  lower  end 
of  the  femur  appears  to  have  been  united  to  the  tibia  by  fibrous  tissue  after 
considerable  destruction  of  the  articular  surface. 

1036.  A  section  of  the  bones  of  a  hip-joint,  in  which  osseous  ankylosis  has  followed 
destructive  disease  of  the  joint.  The  compact  and  the  cancellous  tissues  of  the 
bones  are  contmuous  without  interruption.  The  femur  is  flexed  almost  to  a  right 
angle  and  adducted.  ^ 

1037.  A  section  of  the  bones  of  a  hip-joint.  The  upper  end  of  the  femur,  greatly 
enlarged  by  long-continued  inflammation,  has,  after  destruction  of  the  ^rticu  J 
surfaces  formmg  the  joint  become  united  to  the  hip-bone,  there  being  no 
interruption  m  the  texture  forming  the  two.  The  cavity  of  the  acelbuiZ 
appears  to  have  been  considerably  enlarged,  and  it  is  most  likely  that  its  flZ- 
was  perforated  m  the  situation  of  an  irregular  nodulated  oval  mass  of  osseou 
substance  formed  upon  the  hip-bone  on  the  inner  aspect.    The  femur  is  flexed  o 
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a  right  angle  and  slightly  abducted.  The  thyroid  foramen  is  enlarged  by  atrophy 
of  the  bones  forming  it.  S06Q 

1038.  The  other  half  of  the  preceding  specimen. 

1039.  The  lower  part  of  a  left  hip-bone,  with  the  upper  end  of  the  femur.  The 
femur  is  semiflexed  and  adducted,  and  has  been  united  by  osseous  substance  to 
the  hip-bone  after  being  slightly  displaced  upwards  and  backwards  so  that  the 
lower  part  of  the  acetabulum  is  unoccupied.  A  considerable  mass  of  new  bone  is 
tbrown  out  around  the  ankylosed  joint. 

1040.  The  corresponding  euds  of  a  left  femur  and  tibia,  together  with  the  patella, 
partial  osseous  ankylosis  having  occurred  between  the  bones  after  recovery  froui 
destructive  disease  of  the  knee-joint.  The  several  boues  have  been  forcibly 
parted;  the  knee-joint  appears  to  have  been  flexed  to  an  angle  of  between  110° 
and  120°.  The  articular  surfaces  are  very  uneven,  and  in  many  situations  deeply 
pitted  as  if  by  the  removal  of  small  sequestra.  The  patella  has  been  fixed  upon 
the  outer  condyle  of  the  femur.  There  are  no  signs  anywhere  of  progressing 
caries,  except  perhaps  in  the  little  pit  in  the  front  of  the  outer  condylar  surface 
of  the  tibia.  2921 

The  patient  recover ed  after  amputatioti. 

1041.  The  bones  of  a  right  knee-joint ;  of  the  femur  and  tibia  a  coronal  section 
has  been  made.  The  several  bones  have  become  ankylosed  by  osseous  tissue  over 
the  whole  extent  of  their  contiguous  surfaces,  after  superficial  destruction  of  their 
articular  parts.  The  knee  is  bent  to  a  right  angle,  the  tibia  being  also  displaced 
and  slightly  rotated  outwards ;  the  patella  is  partially  dislocated  outwards  so 
as  to  leave  the  inner  half  of  the  patellar  surface  of  the  femur  uncovered.  The 
ulcerated  articular  surfaces,  where  not  ankylosed,  have  for  the  most  part  healed  ; 
where  ankylosed  the  cancellous  tissue  of  the  femur  and  tibia  has  become  uniformly 
continuous.  In  the  cancellous  tissue  of  the  upper  end  of  the  tibia,  but  separated 
by  a  considerable  distance  from  the  articular  surface,  there  is  an  irregular,  some- 
what oval  space,  2*5  cm.  in  length,  the  walls  of  which  are  formed  by  curling 
lamellae  and  rods  of  osseous  substance  arranged  vertically  to,  but  continued 
without  interruption  into,  the  subjacent  cancellous  tissue.  The  cavity  may  have 
resulted  from  a  localized  central  rarefactive  osteitis,  the  inflammation  stopping 
short  of  suppuration,  and  being  followed  in  its  recovery  by  ossification  of  the 
granulation-tissue.  2639 

1042.  The  bones  of  a  left  knee-joint,  between  which  osseous  ankylosis  has  occurred 
as  a  result  of  destructive  articular  disease  ;  the  bones  themselves  appear  to  have 
been  only  superficially  affected.  Between  the  articular  surfaces  of  the  tibia  and 
femur  the  imion  is  complete,  a  narrow  tunnel  through  the  middle  of  the  ankylosed 
joint  alone  remaining.  The  patella,  as  is  almost  invariably  the  case  in  ankylosis 
of  the  knee-joint,  is  united  to  the  outer  margin  of  the  patellar  surface  of  the 
femur.  The  facet  for  the  fibula  is  unaltered.  The  union  of  the  bones  has 
occurred  in  the  extended  position. 

1043.  The  lower  half  of  a  left  femur,  with  the  upper  half  of  the  tibia  and  the 
patella.  The  several  bones  are  ankylosed  very  much  as  in  the  preceding  specimen  ; 
the  tibia,  however,  is  displaced  slightly  backwards  and  rotated  outwards,  the  knee 
being  also  slightly  flexed.  In  the  lower  end  of  the  femur  a  sequestrum  of  the 
cancellous  tissue  has  been  in  part  detached ;  two  cloaca;  lead  from  the  cavity  in 
which  it  lies,  one  through  the  anterior,  the  other  through  the  posterior  wall 
of  the  bone.'  These  cloacse  are  in  close  proximity  to  the  articular  surfaces, 
and  either  of  them  may  have  opened  into  the  cavity  of  the  knee-joint,  the 
destruction  of  which  has  probably  been  consequent  upon  such  an  event.  The 
shaft  of  the  femur  is  enlarged  iu  its  lower  15  cm.,  and  its  thickened  walls  have 
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become  extremely  dense  from  long-continued  inflammation.  Tbe  edges  of  tbe 
posterior  cloaca  are  rounded  and  healed  ;  those  of  the  anterior  are  everted,  but  the 
bone  forming  them  exhibits  no  marks  of  active  disease.  3886 

1044  The  boues  of  a  left  knee-joint,  which  have  become  continuous  by  osseous 
substance  formed  in  the  reparative  process  following  destructive  disease  of  the 
ioint.  The  knee  is  bent  to  a  right  angle,  and  the  tibia  rotated  considerably 
outwards.  The  remains  of  the  patella  are  united  to  tbe  lower  part  of  the  patellar 
surface  of  the  femur  and  adjoining  part  of  the  outer  condyle  ;  a  considerable 
portion  of  the  latter  has  been  destroyed  during  the  progress  of  the  disease.  3883 

1045.  The  bones  of  a  right  knee-joint,  in  which  bony  ankylosis  has  occurred  in  a 
position  similar  to  that  present  in  the  last  specimen.  The  outward  rotation  of 
the  tibia  is,  however,  more  marked.  There  is  no  evidence  that  the  patella  was 
united  to  the  femur.  6706 

1046.  Plaster  cast  of  the  bones  forming  a  knee-joint,  in  which  great  deformity  has 
occurred  in  consequence  of  articular  disease.  The  tibia  appears  to  have  been 
united  by  bone  to  the  femur  after  having  been  slightly  flexed  and  subluxated 
backwards  ;  the  tibia  has  also  been  rotated  outwards  so  as  to  leave  its  outer 
condylar  surface,  which  lies  behind  the  corresponding  condyle  of  the  femur, 
uncovered.  The  patella  has  been  completely  dislocated  outwards,  and  appears 
to  have  been  united  by  bone  to  the  outer  surface  of  the  external  condyle  of  the 
femur,  being  rotated  so  that  its  anterior  surface  looks  directly  outwards. 

1047.  Plaster  cast  of  a  left  knee  in  which  considerable  deformity  has  occurred, 
most  probably  as  the  result  of  long-standing  disease  of  the  joint.  The  bones  were 
united  in  a  position  of  slight  flexion,  and  at  the  same  time  the  head  of  the  tibia 
was  drawn  somewhat  backwards  and  outwards  and  the  leg  rotated  outwards. 
The  tendons  of  the  hamstring  muscles  form  prominent  ridges  on  either  side  of 
the  popliteal  space. 

1048.  The  lower  third  of  a  right  femiir,  with  the  bones  of  the  leg  and  the  patella, 
osseous  ankylosis  having  occurred  between  the  several  bones.  The  limb  is  in  a 
remarkable  position  of  over-extension,  the  tibia  forming  almost  a  right  angle  Math 
the  femur.  On  the  front  of  the  lower  end  of  the  femur  is  a  mass  of  cancellated 
bone  representing  the  remains  of  the  patella,  and  from  this  a  thick  rounded  ridge 
of  compact  osseous  substance,  evidently  the  ligamentum  patella  ossified,  extends 
directly  downwards  to  the  tubercle  of  the  tibia.  The  fasciculi  of  the  ligament  are 
distinctly  recognizable,  and  even  a  delicate  fascia  passing  acr  jss  its  middle,  which 
has  also  undergone  ossification.  At  the  posterior  margin  of  the  lower  articulation 
of  the  tibia  there  is  a  flattened  surface  with  which  the  astragalus  or  some  out- 
growth from  it  articulated,  this  extension  of  the  natural  surface  having  been 
produced  as  the  result  of  a  partial  dislocation  caused  by  the  over-extension 
which  must  have  been  necessary  in  order  that  the  foot  might  be  brought  to  the 
ground. 

1049.  A  right  tibia  and  fibula  united  at  their  upper  articulation  by  osseous  substance 
No  union  has  taken  place  between  their  lower  ends.  5198 

1050.  A  right  tibia  and  fibula,  immovably  imited  at  their  upper  ends  by  bone  No 
osseous  union  has  occurred  between  their  lower  ends.  '  4533 

1051.  The  upper  halves  of  a  right  tibia  and  fibula,  between  the  corresponding 
articular  surfaces  of  which  osseous  ankylosis  has  taken  place.  The  condylar 
surfaces  of  the  tibia  are  superficially  rarefied.  3878 
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1052.  The  lower  half  of  a  right  tibia,  with  the  astragalus,  united  by  osseous 
substance  formed  between  them  after  destruction  of  their  articular  surfaces  in 
disease  of  the  _  ankle-joint.  The  inferior  surface  of  the  astragalus  behind  the 
groove  for  the  interosseous  ligament  has  been  made  very  uneven  by  caries. 

1053.  The  lower  ends  of  a  left  tibia  and  fibula,  with  the  astragalus  and  os  calcis. 
The  portions  of  the  astragalus  and  os  calcis  forming  the  posterior  astragalo- 
calcaneal  articulation  have  been  extensively  and  irregulai-ly  destroyed,  the  upper 
part  of  the  os  calcis  being  hollowed  and"  deeply  pitted ;  the  bones'  were  pro- 
bably in  part  united  by  fibrous  tissue.  Osseous  ankylosis  has  occurred  between 
the  astragalus  and  the  contiguous  parts  of  the  tibia  and  fibula ;  the  latter  bones 
are  also  united  at  their  lower  ends  by  osseous  substance.  The  apex  of  the 
internal  malleolus  and  the  portion  of  the  tibia  above  its  base  have  apparently  been 
destroyed ;  the  portion  of  the  malleolus  remaining  is  traversed  by  a  wide  vertical 
channel.  "  3225 

From  a  woman,  32  years  of  age,  who  had  disease  of  the  foot  for  a  long  time ;  several  sinuses 
leading  to  dead  bone  had  formed.    The  patient  recovered  after  amputation  of  the  foot. 

1054.  The  lower  ends  of  the  bones  of  a  right  leg,  with  the  astragalus  and  os  calcis. 
In  the  portion  of  the  tibia  shown  there  is  an  irregular  flattened  space,  from  w^hich 
a  sequestrum  of  cancellous  tissue  has  probably  been  removed.  The  tibia  is  con- 
siderably enlarged,  its  medullary  canal  obliterated,  and  the  shaft  converted  into 
a  solid  mass  of  coarse  cancellous  tissue  bounded  by  a  layer  of  compact  bone  much 
thinner  than  that  which  naturally  forms  the  wall  of  this  part  of  the  hone,  the 
changes  having  occurred  as  a  result  of  long-continued  inflammation.  About  5  cm. 
above,  and  slightly  anterior  to,  the  inner  malleolus  there  is  a  slit-like  aperture  in 
the  wall  of  the  tibia  2  cm.  in  length,  the  lower  part  of  which  appears  to  have 
healed ;  it  has  probably  been  made  with  a  saw.  The  cavity  opens  also  anteriorly 
by  a  small  oval  smooth-edged  aperttire  situated  immediately  above  the  level  of  that 
just  noticed. 

The  several  bones  entering  into  the  formation  of  the  ankle-joint  are  completely 
ankylosed  by  osseous  tissue,  probably  in  consequence  of  secondary  disease  of  the 
joint.  The  tibia  and  fibula  are,  moreover,  united  by  bone  above  their  lower 
articulatioi.  3197 


(d)  Osseous  Ankylosis  not  manifestly  due  to  destructive  disease  of  a  joint,  and  resulting 
apparently  from  ossification  of  the  ligaments  surrounding  the  articulation. 

This  form  of  ankylosis  is  most  common  in  old  age,  and  is  chiefly  found  affecting 
the  articulations  of  the  ribs,  vertebral  column,  and  pelvis  (1055,  1057,  1062),  The 
cause  of  the  change  is  usually  uncertain,  but  not  uncommonly  it  is  associated  with 
rheumatoid  arthritis. 

1055  Eight  dorsal  vertebrae.  Along  the  middle  line  and  over  the  right  side  osseous 
substance  has  been  formed  upon  their  bodies  in  columns  corresponding  with  tlie 
bands  of  the  anterior  common  ligament ;  over  the  adjacent  margins  of  their  bodies 
the  osseous  substance  has  been  heaped  up  so  as  to  form  jutting,  horizontal  ridges, 
which  have,  in  most  situations,  coalesced  and  form  a  series  of  prominent  bosses 
upon  the  front  of  the  spine,  the  several  parts  of  which  are  immovably  held  together. 
The  articulations  are  unaffected.  ^282 

1056  The  fourth  and  fifth  vertebrae  of  a  lumbar  region,  immovably  conjoined  by  an 
ovai  mass  of  bone  formed  on  one  side  upon  the  adjacent  borders  of  then-  bodies. 

in«i7  The  last  three  dorsal  vertebra),  with  the  adjoining  ends  of  the  eleTOnth  and 
twelfth  ribs  of  the  left  side.  The  heads  of  the  ribs  are  united  to  the  bodies  of  the 
vertebra  by  bone  formed  probably  in  the  ligamentous  structures  which  surround 
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the  articulations.  Irregular  masses  of  new  bone  have  been  formed  around  the 
facets  for  the  ribs  on  the  right  sides  of  the  tenth  and  eleventh  vertebrae.  ,  A  layer 
of  new  bone  has  been  formed  also  on  the  left  sides  of  the  bodies  of  the  vertebrae, 
in  greatest  amount  near  their  adjoining  margins,  so  as  to  unite  them  into  a  single 
mass,  but  the  intervertebral  articulations  are  unaffected.  The  new  osseous  sub- 
stance is  transversely  grooved  below  the  head  of  each  rib  by  the  passage  of  the 
intercostal  and  lumbar  arteries. 

1058.  Two  dorsal  vertebrae,  with  part  of  a  rib  on  either  side.  The  heads  of  the  ribs 
are'immovably  joined  with  the  bodies  of  the  vertebrae  in  consequence  of  ossification 
of  their  connecting  ligamentous  structures.  On  the  left  side  the  lower  half  of  the 
articular  surface  of  the  rib  is  exposed ;  it  is  scarcely  altered  in  appearance. 

1059.  The  lower  part  of  a  sternum  with  parts  of  the  costal  cartilages  of  the  left 
side*.  The  chondro-sternal  articulations  have  become  ankylosed  by  ossification  of 
the  fibrous  structures  passing  over  them ;  the  formation  of  new  bone  has  been 
continued  for  some  distance  on  the  costal  cartilages.  On  the  right  side  of  the 
sternum  new  bone  has  been  formed  round  the  articulations,  but  not  so  as  to  cause 
ankylosis ;  and  the  articular  surfaces,  except  that  they  are  deepened  by  the  new 
bone,  present  no  unnatural  appearance. 

1060.  A  manubrium  sterni,  with  the  first  pau'  of  ribs.  By  ossification  in 
connection  with  the  perichondrium  the  ribs  have  become  continuously  united  by 
a  sheath  of  bone  to  the  sternum.  The  manubrium  is  considerably  altered 
in  form,  its  upper  edge  being  rendered  convex  by  a  dense  nodular  outgrowth 
of  new  bone.  The  articular  surfaces  for  the  clavicles  are  much  widened 
and  irregular  in  form ;  that  on  the  left  side  is  covei'ed  by  dense  bone  slightly 
eburnated,  the  appearances  of  the  surfaces  being  such  as  accompany  long-standing 
rheumatoid  arthritis.  3037 

1061.  A  left  OS  magnum  and  unciform  bone,  with  the  three  inner  metacarpal  bones. 
The  several  articulations  between  the  bones  are  ankylosed  by  osseous  substance 
formed  around  them  in  bands  and  fasciculi  corresponding  with  their  ligaments  ; 
in  several  places  in  the  intervals  between  these,  spaces  exist  between  the  articular 
surfaces,  which  present  no  appearance  of  having  been  diseased.  The  ankylosis 
has  apparently  extended  also  to  the  neighbouring  bones.  2887 

1062.  A  right  hip-bone,  with  the  corresponding  half  of  the  sacrum  and  last  lumbar 
vertebra.  The  hip-bone  is  united  to  the  sacrum  by  a  broad  layer  of  bone,  formed 
apparently  in  the  anterior  sacro-iliac  ligament.  The  lower  half  of  the  articulation 
is  open,  and  its  surfaces  do  not  appear  to  have  as  yet  become  anywhere  continuous, 
and  there  is  no  evidence  of  any  destructive  disease  having  occurred  at  any  time  in 
the  articulation.  The  last  lumbar  vertebra  also  is  ankylosed  to  the  ilium  by  a 
mass  of  bone  occupying  the  position  of  the  ilio-lumbar  ligament.  1992 

1063.  The  right  halves  of  the  last  dorsal  and  the  lumbar  vertebrce  together  with  the 
adjacent  part  of  the  pelvic  bones.  The  articular  processes  of  the  several  vertebrc^ 
are  ankylosed,  as  also  are  their  bodies,  by  ossification  of  the  ligamentous  structures 
passing  over  them;  the  body  of  the  fifth  lumbar  vertebra  is  also  united  to  the 
sacrum.  The  sacro-iliac  ligaments  have  also  been  converted  into  bone.  Within 
the  vertebral  canal  plates  of  bone  have  been  formed  in  the  situation  of  tho 
hgamenta  subflava.  There  are  no  appearances  of  any  ulceration  or  destructive 
intlammation  having  occurred  in  the  parts  concerned. 

1064.  The  upper  extremities  of  a  right  tibia  and  fibula,  united  by  strono-  columns 
around  the  articulation  between  them.  The  articulation  itself  does  notlippear  to 
have  been  diseased.  '■  ^  c^TA  . 
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Abscess,  cerebral,  63. 
Achondi-oplasia,  633-641. 

Acroinio-clavicular  articulatioa,  rheumatoid  artbiitis  of,  174,  183,  919,  927. 

Acute  infective  osteomyelitis.    See  Acute  infective  suppm-ation  of  bone. 

Acute  infective  periostitis.    See  Acute  infective  suppuration  of  bone. 

Acute  infective  suppuration  of  bone,  51,  346,  371,  398,  401-404,  406,  44(5-469,  531. 

„        „  „         of  special  bones.    See  under  the  several  bones. 

Acute  necrosis.    See  Acute  infective  suppuration  of  bone. 
Ankle-joint,  acute  suppiu-ation  of,  827. 

„        ankylosis  of,  327,  908,  1011,  1020,  1052,  1053,  1054. 

„        dislocation  of,  318,  322,  323,  324,  809,  810. 

„        gout  of,  989. 

„        tuberculous  disease  of,  836,  841,  907,  908. 
Ankylosis  of  joints,  bony,  70,  157,  228,  279,  327,  343,  461,  433,  487,  489,  490,  500,  501,  503, 

506,  532,  565,  843,  866,  867,  917,  953,  954,  975,  998,  1022- 
1064. 

„  „  _    fibrous,  838,  908, 1011-1021. 

„  _    of  special  joints.    See  under  the  several  joints. 
Arthritis.    See  Inflammation  of  Joints. 
Astragalus,  atrophy  of,  343. 

„         excision  of,  814,  815. 

„        dislocation  of,  811-816. 

„        fracture  of,  327,  811,  814. 

„        gunshot  fracture  of,  86. 

„        necrosis  of,  827. 

„        syphilitic  disease  of,  565. 

„        tuberculous  disease  of,  363,  532,  836,  840,  841,  908,  912. 

'°ioii,  1019 'iofi  ^^^> 

Bh  ain,  abscess  of,  63. 
Bunion,  979. 
Bxtrsa,  gout  of,  991. 

Cabcinoma  of  bone,  columnar-cell,  750. 

"        »  spheroidal-cell,  55, 740,  743-749, 751. 

^     "  .       squamous-cell,  752,  753,  764,  765,  968. 

Carpus,  ankylosis,  866,  867,  1061. 

„      dislocations,  796. 

„      rheumatoid  arthritis,  933. 

,.     tuberculous  disease,  517,  866,  867,  869. 


'  The  numbers  refer  to  the  specimens. 
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Cartilaginous  tumours  of  iaoue,  655-661. 
Cephallifematoma;  88. 
Charcot's  disease,  994-997. 
Chondroma.    See  Cartilaginous  tumours. 
Ohondro-sternal  articulation,  anlrj-losis  of,  1059,  1060. 
Clavicle,  acute  infective  suppui-ation  of,  447. 

„       contusion  of,  69. 

„       erosion  of,  from  new  growth,  385. 

„      excision  of,  712-714. 

„      fractures  of,  14,  38,  172-180,  712. 

„       gunshot  injury  of,  69. 

„       necrosis  of,  after  fracture,  38. 

„       osseous  tumour  of,  682. 

„      rickets  of,  607, 608,  615,  616. 

„       sarcoma  of,  ossifying  and  chondrifying,  712,  713,  714,  717 

„  „         round-cell,  757-761. 

„       syphilitic  disease  of,  538,  539. 

„       tuberculous  disease  of,  510. 
Colles's  fracture,  212,  213,  214,  216,  217. 
Contusions  of  bone,  69,  89-92. 

Costo-vertebral  articulations,  ankylosis  of,  1057,  1058. 


Dislocations,  spontaneous,  775,  787,  879,  884,  889,  971,  979,  994,  996,  1019,  1041, 1043, 

1046.  ' 
„  traumatic,  189,  203,  204,  318,  322-324,  778-786,  788-815. 

„  of  uncertain  origin,  776,  777,  1039. 

„  of  special  joints.    See  under  tlie  several  joints. 


Elbow-joint,  acute  arthritis  of,  393,  816,  818,  820. 

„  ankylosis  of,  1012,  1021,  1027-1032. 

„  dislocation  of,  203,  204,  789-794. 

„  excision  of,  467,  859-865. 

„  loose  bodies  from,  1010. 

„  rheumatoid  arthritis  of,  201,  928-931. 

„  tuberculous  disease  of,  837,  839,  851-865. 

Enchondi'oma.    See  Cartilaginous  tumours. 
Excision  of  Joints.    See  wider  the  several  joints. 
Exostosis.    See  Osseous  tumours. 


Face-bones,  fractures  of,  31,  139-148. 
Femur,  achondroplasia  of,  040,  641. 

„      acute  infective  suppuration  of,  51,  346,  446,  448,  449,  450,  465,  456,  466. 

„      atrophy  of,  250,  461,  832,  1019. 

„      carcinoma  of,  55,  744,  740,  751,  968. 

„      cartilaginous  tumour  of,  66l. 

„      deformed  by  growth  of  tumour,  771. 

„      fractures  of  upper  extremity  of,  intracapsular,  52,  230-237. 

„  „  „  „  extracapsular,  3,  4,  7,  46,  229,  238-249. 

shaft  of,  15,  16, 17,  23,  27,  28, 42,  47,  55,  250-274, 365,  608,  632, 691, 

692,  704, 728,  744,  746,  1035. 
lower  extremity  of,  275-283. 

spontaneous,  51,  52,  55,  356,  608,  632,  691,  692,  704,  728,  744,  746. 
gunshot  fractures  of,  79,  80, 81,  82,  84. 
„      mollities  ossium  of,  645. 

„     necrosis  of,  from  acute  infective  suppuration,  402,  406.    See  also  Acute  infective 
suppuration. 

„  „  after  amputation,  372,  392,  412,  426-430. 

„         „  after  fracture,  42,  80,  275. 

from  tuberculous  disease,  365,  525-528,  842,  875,  890,  896. 
of  doubtful  origin,  274,  405,  408,  411,  487-441,  1043. 
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Femur,  osseous  tumours  of,  662,  663,  675-680. 
„      osteitis  deformans  of,  650. 
,,     rickets  of,  604-606,  608,  616,  618-622,  632. 
„     sarcoma  of,  fibro-sarcoma,  688. 
„  ,,         mixed-cell,  694. 

myeloid,  730,  731. 

ossifying  and  cliondrifying,  650,  715, 716,  721,  722,  728. 
„         round-cell,  699,  701,  704. 
„  „         spindle-cell,  691,  692,  693,  698. 

„      syphilitic  disease  of,  264,  375, 666-573. 

„     tuberculous  disease  of,  52,  625-529.    See  also  Hip-joint,  Knee-joint. 
Fibro -sarcomata  of  bone,  687-689. 
Fibula,  achondroplasia  of,  640,  641. 

„     atrophy  of,  33,  305,  338,  345,  841,  1011. 

,,     carcinoma  of,  968. 

„     fractures  of,  6,  22,  26,  33,  34,  39,  40,  41,  48,  49,  303,  305-312,  314,  316,  318-324, 

327,  379,  420,  421,  632.    See  also  Pott's  fracture. 
„     necrosis  of,  from  fracture,  39,  379,  421. 

„         from  injury,  400. 
„  „         doubtful,  445. 

„     rickets  of,  608,  616,  624,  625,  632. 
„     syphilitic  disease  of,  547,  548,  549,  650. 
„     tuberculous  disease  of,  531,  838,  897.    See  also  Ankle-jomt. 
Foetal  Cretinism.    See  Achondi'oplasia. 
Foot-bones.    See  Tarsus,  Metatarsus,  Phalanges. 
Fractm-es,  1-327. 

„       from  bites  of  animals,  87. 

„       gunshot,  57-86. 

„       irregular  repair  of,  25-49. 

„       of  special  bones,  93-327.    See  also  tender  the  several  bones. 

„       spontaneous,  50-56,  344,  355,  607,  608,  632,  691,  692,  697,  704, 720, 728,  744,  746, 
748,750.  '      ^  > 

„       union  of,  11-24. 
„       varieties  of,  1-10. 

Gout,  976,  981-993. 
„     of  bursa,  991. 

„     of  special  joints.    See  under  the  several  joints. 
Gunshot  fractures,  57-86. 


Hallux  valgus,  979. 

Hand-bones.    See  Carpus,  Metacarpus,  Phalanges. 
Hip-bone,  acute  infective  suppuration  of,  452. 

„       atrophy  of,  886,  889. 

„      excision  of,  62,  365,  891,  892. 

„      fractures  of.    See  Pelvis, 

„      necrosis  of,  from  acute  infective  suppuration,  462. 

»  }}         from  tuberculous  disease,  524,  881,  892. 

„       osseous  tumour  of,  684. 

„       osteitis  deformans  of,  649. 

„      rickets  of,  606. 

„      sarcoma  of,  649,  706. 

HiT,  L-nf  i^ffl'^^^.f  ^''^f  Hip-joint,  Sacro-iUac  articulation, 

iriip-jomt,  acute  arthritis  of,  452,  775. 

„  ankylosis  of,  1013-1015,  1033-1039. 

„  Charcot's  disease  of,  996. 

„  dislocations  of,  spontaneous,  775, 879,  884,  889,  996. 
»  »  traumatic,  800, 801,  802. 

"  »   .       of  uncertain  origin,  776, 777,  1039. 

,,  neuropathic  affections  of,  996. 
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Hip-joint,  rheumatoid  arthritis  of,  775,  935-961. 

>,       tuberculous  disease  of,  874-892 
Humerus,  achondroplasia  of,  636,  638,  641. 

„       acute  infective  suppuration  of,  371,  467,  468 

»       atrophy  of,  192, 924, 1031. 

>,      carcinoma  of,  columnar-cell,  750. 

»  «  spheroidal-cell,  748. 

»  »  of  uncertain  variety,  56. 

„      fractm-es  of  lower  exti-emity  of,  199,  200. 

shaft^of^  6^  11, 13,  35,  37,  45,  50,  54,  56, 194-198,  422,  632,  720,  748, 

M  n         spontaneous,  50,  54,  56,  697,  632,  720,  748,  750. 

»  »         upper  extremity  of,  anatomical  neck,  190. 

"  »  »         »  great  tuberosity,  188,  189. 

"  i'  ^ ,  „    "  surgical  neck,  191-193, 616, 697. 

„  gimshot  fractures  of,  70-75. 

„  necrosis  of,  after  fracture,  37,  45,  72,  73,  198,  422. 

"  w         from  tuberculous  disease,  839, 846. 

»  »         of  uncertain  cause,  409, 486. 

„  osseous  tumour  of,  666,  667. 

„  rickets  of,  607,  608,  615-617,  628,  631,  632. 

„  sarcoma  of,  chondrifying  and  ossifying,  720,  723,  724. 

),  „        fibro-sarcoma,  687. 

«  „        mixed-cell,  697. 

»  »        myeloid,  735, 754. 

»  >,        round-cell,  703. 

»  J,        spindle-cell,  54. 

„  syphilitic  disease  of,  541. 

„  tuberculous  disease  of,  515.    See  also  Shoulder-ioint,  Elbow-ioint. 
Hypertrophy  of  bone,  328-331,  794. 

Ilium.    See  Hip-bone,  Pelvis. 

Inflammation  of  bone,  acute  and  chronic,  efiects  of,  346-374. 

>j        »  „  „       in  periosteum  (periostitis),  346-353. 

»        »  „       in  compact  bone  (osteitis),  354-363. 

»        )t  f)  in  cancellous  bone  (osteitis),  364^370. 

),        »  „  „       in  medulla  (osteo-myelitis),  371-374. 

„  chronic,  conditions  iaducing,  375-896. 

„        „  ,,  „  osteoplastic,  375-387. 

),        „  „  „  rarefactive,  888-396. 

„   special  bones.    See  under  the  several  bones. 
„        „  joints,  acute  suppurative,  289,  290,  393,  450,  452,  775,  816-829,  977. 
„  „      specific.    See  Tuberculous  Disease,  &c. 

„        „   special  joints.    See  under  the  several  joints. 
Ischium,  fractures  of.    See  Pelvis. 

„      tuberculous  disease  of,  524.    See  also  Hip-joint. 


Jaw,  lower,  ankylosis  of,  1022. 

„  „     ati'ophy  of,  340,  341. 

„  „     deformed  from  pressure  of  tumom',  762,  766. 

„  „     fractures  of,  31, 142-148. 

„  „     necrosis  of,  from  fracture,  31,  148. 

,  upper,  altered  by  growth  of  tumour,  765,  766. 

„  „     necrosis  of,  irom  syphilis,  588,  593,  594. 

„  „     syphilitic  disease  of,  588,  591,  592,  593,  594. 

„  tuberculous  disease  of,  472. 


Knbb-joint,  acute  suppuration  of  289,  290,  450,  817,  819,  828,  829,  977. 
,,         ankylosis  of,  bony,  279,  461. 

.,  „         fibrous,  838, 904,  1016-1019,  1040-1048. 

„        arthrectomy  of,  902,  904,  906. 
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Knee-joint,  Charcot's  disease  of,  994,  995.  a 
dislocations  of,  spontaneous,  994,  1019,  1041,  1043,  1046. 

„  traumatic,  808.    -See  aZso  Patella, 

excision  of,  899-901,  903-905. 
„       gout  of,  976,  985-988. 
„       loose  bodies  from,  999-1009. 
„       neuropathic  affections  of,  994,  995. 
„       rheumatoid  arthritis  of,  962-977. 

,,       tuberculous  disease  of,  830-835,  838,  842,  893-906,  1016, 1017. 


Loose  Bodies  from  joints,  999-1010. 


Metacaepus,  ankylosis,  866,  867. 

„  enchondroma,  656-658,  660. 

„         gout,  991-993. 
„         sarcoma,  myeloid,  734. 
„         tuberculous  disease,  867.    See  also  Carpus. 
Metatarsus,  atrophy,  332,  998. 
„       dislocation,  979. 
„       fracture,  325,  326. 
„       gout,  981-983,  985,  989. 
„       necrosis  from  tuberculous  disease,  537. 
„       neuropathic  affections,  998. 
„       rheumatoid  arthritis,  978-980. 
„       sarcoma  (fibro-sarcoma),  689. 
„       tuberculous  disease,  535,  537,  914,    -Sise  also  Tarsus. 
Mollities  ossium,  642-645. 

Nasal  bones,  fracture  of,  139-141. 

„       „     necrosis  of,  from  syphilis,  589. 
„        „     syphilitic  disease,  588,  589,  591 . 
„       „     tuberculous  disease,  471. 
„    septum,  syphilitic  disease  of,  591,  594. 
Necrosis  of  bone,  397-445. 

„       ,,       changes  associated  with,  397-413. 
,)       „       conditions  inducing,  414-432. 

»       »  ft  ),        acute  infective  suppuration  of  bone,  q.  v. 

»       »  „  „        amputation,  372,  892,  412, 425-480. 

»       >f  >,  »       fracture,  31,  37,  38,  39,  40,  41,  42,  48,  44,  45,  72, 

73,  74,  77,  80,  88,  107, 148,  198,  275,  309,  327,  879, 
420-424.  ;      ;      J  » 

»       »  ),  »        injury,  400, 414-419. 

"       »  »  ),       suppuration  in  soft  parts  around,  89-92,  347,  407, 431, 

4.32,827,829.  >         >      >      i  , 

>'       >'  "  »       syphilis,  397,  399,  413,  559,  583, 584,  588,  589,  590, 

593,594,600,601.  '''''' 

"       »  »  »       tubercle,  364,  365,  381, 491,  499,  510,  617,  519,  521, 

622,  524-628,  630,  682-534,  637,  837,  839,  840,  842, 

Neuropathic  affections  of  joints,  994-998''''  ''''  ''''  ''''  ''''  ''''  ''''  ''''  ''''  '''' 
»  »        «       Charcot's  disease,  994-997. 

Os  Galois,  atrophy  of,  343. 
„       excision  of,  533. 

fracture  of,  327. 
„       necrosis  of,  364,  632,  533. 
tf       sarcoma  of,  708. 

syphilitic  disease  of,  565. 
„       tuberculous  disease  of,  364,  868,  632,  533,  840,  908. 
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Osseous  tumours  of  bone.    See  Tumours. 
Osteitis.    See  Inflammation  of  bone. 

„      deformans,  G46-654. 
Osteomalacia,  642-645. 
Osteomyelitis.    See  Inflammation  of  Bone. 

Patella,  dislocations  of,  803-808,  971. 
„       excision  of,  829. 
,,      fractures  of,  30,  285-299. 

necrosis  of,  from  suppuration  around,  829. 
„       sarcoma  of,  mixed-cell,  700. 

tuberculous  disease  of.    See  Knee-ioint 
Pelvis,  achondroplasia  of,  634,  640. 
„     fractm-es  of,  223-229,  800. 
„     moUities  ossium  of,  642,  643,  644. 
„     rickets  of,  614,  632. 

Per'ioa£"t:S£Sraa^n  .T^I^'""'  ^P-- 
Phalangeal  bones  and  joints,  of  fingers,  acute  a.rthritis,  822,  823,  824,  825,  826. 

>'  »  »     cartilaginous  tumours,  655,  657,  658,  659,  660. 

dislocation,  798,  799. 
»  „     fracture,  222. 

»»  »  „     gout,  990,  991,  992. 

>'  »  »     necrosis,  from  suppuration  around,  431,  482. 

»  »  f)         „      from  tubercle,  519,  521, 522. 

»  »  ,,     rheumatoid  arthritis,  933,  934. 

»  )y  „     sarcoma,  melanotic,  741. 

»  »  »  „       myeloid,  756. 

»  »  ,y     tuberculous  disease,  373,  518-622. 

,1  „  of  toes,  atrophy,  998. 

»  »  fracture,  914. 

»  »  „     gout,  989. 

»  w  „     neuropathic  aifections,  998. 

V  },  „     osseous  tumours,  668-672. 

,f  »  „     tuberculous  disease,  536,  913,  914. 

Pott's  fracture,  318,  320,  322,  323,  324. 
Pubis,  fractures  of.    See  Pelvis. 

„    tuberculous  disease  of,  873.    See  also  Hip- joint. 

Kadius,  achondroplasia  of,  635,  639,  641. 
„      atrophy  of,  1031. 
„      fractures  of,  spontaneous,  53,  632. 

„  „         traumatic,  29,  36,  43,  201,  204,  208-221,  795. 

„      gunshot  fractures  of,  75-78. 

„      hypertrophy  of,  794. 

„      necrosis  of,  after  fracture,  43,  77. 

„  „        from  tuberculous  disease,  866. 

„      rickets  of,  607,  608,  615,  616,  632. 

„      sarcoma  of,  707. 

„      syphilitic  disease  of,  53. 

„      tuberculous  disease  of,  616.    See  also  Elbow-joint,  Wrist-joint. 
Rheumatoid  arthritis,  174,  183,  201,  775,  787,  915-980, 1060. 

„  „        of  special  joints.    See  under  the  several  joints. 

Ribs,  achondroplasia  of,  634,  637. 

„     atrophy  of,  344. 

„     carcinoma  of,  spheroidal-cell,  749. 

„  „  squamous-cell,  762,  753. 

„     fractiue  of,  18-20,  163-169,  344,  607. 

„        „         spontaneous,  344,  607. 

„     gunshot  fracture  of,  67. 

„     hypertrophy  of,  328,  329. 

„     necrosis  of,  433-435. 

„     licketa  of,  605,  608-611,  632. 
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Kibs,  sarcoma  of,  740. 

„    tiiberculous"disease  of,  512,  513. 
Kib-cartilages,  fracture  of,  170, 171. 

„  ossification  of,  170, 1059,  1060. 


ickets  of,  605,  611. 


Rickets,  604-632. 

„      fcetal,  626-632. 

„     of  special  bones.    iSee  under  the  several  bones. 

Sacbo-iliac  articulation,  ankylosis  of,  228,  953,  954,  1062,  1063. 

„         tuberculous  disease  of,  870-873. 
Sacrum,  atrophy  of,  342. 

„      fracture  of.    See  Pelvis. 

„     tuberculous  disease  of.    See  Sacro-iliac  articulation,  Spme. 
Sarcoma  of  bone.    See  Tumours. 
Scapula,  achondi'oplasia  of,  635,  638,  641. 

„     excision  of,  729. 

„     fi-actm-es  of,  181-187. 

„      gunshot  fractures  of,  69,  70. 

„      osseous  tumour  of,  683. 

„      sarcoma  of,  chondrifyiug,  729. 

„  „        imcertain  variety,  739. 

„      syphilitic  disease  of,  540. 

„      tuberculous  disease  of,  514.    See  also  Shoulder-joint. 
Semilunar  fibro-cartilage,  dislocation  of,  808. 
Sequestra.    See  Necrosis  of  Bone. 
Shoulder-joint,  acute  arthritis  of,  821. 
,         ankylosis  of,  70. 
„         dislocations  of,  189,  782-788. 
,  „  spontaneous,  787. 

„  „  subcoracoid,  189, 782, 787, 788. 

„  „  subglenoid,  783, 784. 

„  „  subspinous,  785. 

„         excision  of,  847-850. 
„         rheumatoid  arthritis  of,  787,  918-926, 
„         tuberculous  disease  of,  845-850. 
Skull,  achondroplasia  of,  633,  636. 

,,    altered  by  growth  of  tumoiu's,  763-766. 
„    atrophy  of,  333-337,  339. 
„    carcmoma  of,  764,  765. 
„    cephalhsematoma  of,  88. 
„    contusion  of,  89-92. 

„    fractures  of,  incised  and  punctured,  12-3-128. 

„  „        involving  base,  129-138. 

„  „        vault  of,  depressed,  10,  102-122. 

„  „  _        „      fissured,  9, 24, 93-101. 

„    gunshot  injuries  of,  60-63. 

„    hypertrophy  of,  330,  331. 

„    necrosis  of,  after  fracture,  107. 

„  „        from  suppuration  of  soft  parts,  89-92. 

«  »       from  syphilis,  399,  413,  683,  584,  588-690,  693,  594,  600.  601. 

„    osseous  tumours  of,  681,  685, 686, 773, 774.  j      ;      r  , 

„    osteitis  deformans  of,  646,  647,  652,  653,  653  A. 
„    rickets  of,  607,  608,  612,  613,  632. 
„    sarcoma  of^  ossifying  and  chondrifying,  646,  647,  727. 
,,         „         round-cell,  709,  710,  738. 
„         ,,         spindle-cell,  690. 
„    syphilitic  disease  of,  389,  397,  399,  413,  574-603. 
„    trephining,  98,  101,  110,  112-122,  126-128,  774. 
„    tuberculous  disease  of,  470-472. 
Spine,  acute  infective  suppuration  of,  451. 

"    '°102t  lol6-\^j58f  1?^^^  91^'  954,  1023- 
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Spine,  atrophy  of,  342,  844. 

„    dislocations  of  778-780    See  also  Fractures  and  Fracture-dislocations 

„    Iractures  and  fracture-dislocations  of,  149-160. 

„    gunshot  fractures  of,  64-68. 

„     moUities  ossium  of,  644,  645,  648. 

„    necrosis  of,  from  acute  infective  suppuration,  451. 

»  f'"om  tuberculous  disease,  491,  499,  870,  871. 

„    rheumatoid  arthritis  of,  91o-917. 

„    rickets  of,  608,  026. 

„    sarcoma  of,  648,  755. 

„    tuberculous  disease  of,  473-509,  843,  844. 
Spontaneous  fractures,  50-56,  344,  355,  607,  608,  632,  691,  692,  697,  704,  720,  728  744  746, 

Sterno-clavicidar  articulation,  dislocation  of,  781. 

)i  „        rheumatoid  arthritis  of,  174,  1060. 

Sternum,  carcinoma  of,  747. 

„      fractures  of,  161, 162. 

,,      necrosis  of,  from  tuberculous  disease,  510. 

„      tuberculous  disease  of,  510,  611. 
Symphysis  pubis,  tuberculous  disease  of,  873. 

Syphilitic  disease  of  bone,  53,  264,  352,  375,  389,  397,  399,  413,  538-603. 
„  „      special  bones.    See  under  the  several  bones. 

Tarsus,  ankylosis,  327,  343,  532,  565,  998,  1020. 
„      atrophy,  332,  343,  841,  998. 
„      Charcot's  disease,  997. 
„      dislocations,  811-815. 
„      fractures,  86,  325,  327,  811,  814. 
„      gout,  989. 
„      gunshot  fracture,  86. 
„      necrosis,  from  suppuration  around,  827. 
„  „     from  tuberculous  disease,  364,  532-534,  840. 

„      neuropathic  aifections,  997,  998. 
„      sarcoma  (round-cell),  708. 
„      syphilitic  disease,  565. 

„      tuberculous  disease,  364,  368,  632-534,  840,  909-912. 
Temporo-m axillary  articulation,  ankylosis  of,  1022. 
Tibia,  achondroplasia  of,  640,  041. 

„    acute  infective  suppuration  of,  398,  401-404,  406,  453,  457-465,  469. 

„    atrophy  of,  33,  305,  345,  461,  832,  841,  1011,  1019. 

„    carcinoma  of,  743,  745,  968. 

„    fractures  of,  1,  2,  6,  8,  12,  21,  22,  25,  26,  32-34,  39-41,  48,  49,  283,  284,  300-319,  324 

327,  379,  420,  421,  423,  424,  632,  810. 
„    gunshot  fractiu-es  of,  83,  85. 

„    necrosis  of,  after  fracture,  39-41,  83,  309,  327,  379,  420,  421,  423-425. 
„  „        from  injury,  414-419. 

from  suppuration  around,  347,  407. 
from  tuberculous  disease,  530,  895,  896. 
See  also  Acute  infective  suppuration. 
„    osseous  tumour  of,  664. 
„    osteitis  deformans  of,  651,  654. 

rickets  of,  608,  616,  623-625,  627,  631,  632, 
„    sarcoma  of,  melanotic,  742. 

mixed-cell,  695,  696. 
myeloid,  732,  733,  736,  737. 
ossifying  and  chondrifying,  651,  719,  725,  726. 
round-cell,  702,  705,  711. 
„    syphilitic  disease  of,  352,  543-646,  651-565. 
„    tuberculous  disease  of,  530.    See  aho  Knee-jomt,  Ankle-joint. 
Tibio-fibular  articulations,  ankylosis  of,  975,  1049-1051,  1053,  1054,  1064. 

tuberculous  disease  of,  838,  842,  897. 

Trephining.    See  Skull. 

Tuberculous  disease  of  bones,  364,  368,  373,  388,  470-537. 

1^  special  bones.    See  under  the  several  bones. 
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Tubercidous  disease  of  joints,  830-914,  1016, 1017. 

,j        special  joints.    See  under  the  several  joints. 
Tumours  of  bone,  655-774.  ^ 

J,      alterations  in  bone  produced  by,  38o,  718,  762-774. 
„        „       cartilaginous,  655-661. 
„        „       melanotic,  741 , 742. 

fibro-sarcomata,  687-689. 
myeloid  saicomata,  730-737,  754,  756. 
„        „       osseous,  662-686, 773,  774. 

ossifying  and  cLondrifving  sarcomata,  646-651,  712-729. 
„        „       round-cell  sarcomata,  699-711,  738,  767-760. 

„        „       secondary  malignant,  55,  56,  738-753,  764,  766,  968.    See  also  Carcinoma 
of  bone. 

„  special  bones.    See  vnder  the  several  bones. 

„        „       spindle-cell  sarcomata,  54,  690-698. 
„        „      -wax  models  of,  754-761. 


Ulna,  acbondi-oplasia  of,  639,  641. 
„    atrophy  of,  794,  1031. 

„    fractm-e  of,  36,'  43,  44,  201-207,  210,  218-221,  795,  816. 

„    gimsbot  fracture  of,  74-77. 

„    necrosis  of,  after  fracture,  44,  74. 

„  „       from  tuberculous  disease,  837,  858. 

„    rickets  of,  607,  608,  615,  616,  629,  632. 

„    sarcoma  of,  718. 

„    syphilitic  dise.-ise  of,  542. 

„  tuberculous  disease  of,  388,  516.  See  also  Elbow-joint,  Wrist-joint. 
Union  of  fractures,  11-24. 

»         „        iiTegular,  25-49. 


VEE,TEBB.a;.   See  Spine. 

Whitlow,  431,  432,  824,  825. 
Wrist-joint,  dislocations  of,  795,  797. 

„        rheumatoid  arthritis  of,  932,  934. 

„        tuberculous  disease  of,  866-868. 


END  or  PART  I. 
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